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 Background. Adolescents are losing the opportunity to observe and practice food 
skills since diets are shifting from home prepared meals made from basic ingredients to a diet 
comprised of ultra-processed foods, resulting in reduced consumption of minimally 
processed foods such as fruits and vegetables. Evidence suggests that engaging in food 
preparation during adolescence is associated with ongoing healthy dietary behaviours and food 
preparation practices into adulthood, thus developing food preparation skills in adolescence may help 
better support individuals to make health informed food choices. Food literacy represents the 
interdependent concepts related to the facets influencing dietary practices. The objective of 
the current study was to examine the association between food literacy and fruit and 
vegetable consumption (FVC) among Canadian adolescents. 
 Methods. Guided by the food literacy framework developed by Thomas et al. (2019), 
a secondary analysis was conducted on the Canadian Community Health Survey, Rapid 
Response on Food Skills (Part 2) – mechanical skills and food conceptualization. The sample 
population (N=790) included all survey respondents aged 12- 17 years who responded to the 
survey questions that built the outcome variable: total daily fruit and vegetable consumption.  
 Results. When compared to respondents who report low levels of food skill, 
respondents who reported high food skill levels in the ability to cook from basic ingredients 
(OR 1.84, 95% CI 1.12-3.02), freeze vegetables from raw (OR 1.50, 95% CI 1.00-2.24), and 
to adjust a recipe to make it healthier (OR 3.02, 95% CI 1.29-3.26) were more likely to 
consume fruits and vegetables five or more times a day. Respondents who came from 
households where the highest level of household educational attainment was trades had lower 
odds of consuming fruits and vegetables five or more times a day compared to households 
where the highest level of educational attainment was a bachelor’s degree or higher (OR 
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0.34, 95% CI 0.14-0.81). Within the logistic regression model, significant relationships were 
found between FVC and a respondent’s sex (p=0.04), perceived eating habits (p<0.001), and 
highest level of household educational attainment (p=0.02). 
 Discussion. Significant relationships between FVC and food literacy were evident in 
food skills that were multifaceted, requiring that adolescents have the ability to perform a 
number of basic food skills and reflective of several food literacy attributes. The relationships 
found between multifaceted food skills and adolescent FVC suggest that food literacy 
attributes are interconnected and have reciprocal relationships.  
 Conclusion. Dietary behaviours are influenced by multiple factors. Study findings 
suggest that higher levels of adolescent food literacy, as reflected in multifaceted food skills, 
have the potential to positively impact their FVC. However, when societal factors are 
controlled for, food skills were not found to have a significant relationship with adolescent 
FVC, suggesting that factors outside of the control of the individual have the potential to 
minimize the influence of individual food literacy characteristics on adolescent FVC. Future 
food literacy programs should be inclusive of adolescents from all SES and should aim to 
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Aboriginal Person. As defined within the Canadian Community Health Survey, “Aboriginal 
people are usually those with ancestors who resided in North America prior to European 
contact and who identify with one of the three Aboriginal groups listed on the questionnaire: 
First Nations (North American Indian), Métis and Inuk.” (Statistics Canada, 2013c, p.73). 
Although, the term “Indigenous” is increasingly replacing the term “Aboriginal”, this study 
uses the language as described in the survey data set, “Aboriginal”, when referring to 
Indigenous survey respondents.  
Adolescence. Adolescence refers to youth in the transitional period between puberty and 
adulthood, characterized by increased autonomy and independent decision making (Brooks & 
Begley, 2014; Smetana et al., 2004; Vaitkeviciute et al., 2014; Wray-Lake et al., 2010). 
Body Mass Index. “Body mass index (BMI) is a person’s weight in kilograms divided by the 
square of height in meters. A high BMI can be an indicator of high body fatness” (Center for 
Communicable Disease and Prevention [CDC], 2020). 
Diet. The “habitually taken food and drink” (Diet, n.d). 
Food Culture. Culture is defined as “the set of shared attitudes, values, goals, and practices 
that characterizes an institution or organization” (Culture, n.d). Food culture refers to the 
shared attitudes, values, goals, and practices surrounding the production and consumption of 
food.  
Food Literacy. Vidgen and Gallegos (2014) define food literacy as: 
the scaffolding that empowers individuals, households, communities or nations to 
protect diet quality through change and strengthen dietary resilience over time. It is 
composed of a collection of inter-related knowledge, skills and behaviours required to 
plan, manage, select, prepare and eat food to meet needs and determine intake (p. 54). 
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Food Skills. “The knowing how, or the techniques of food purchasing, preparation, handling, 
and storage” (Azevedo et al., 2017, p. 2409).  
Health Literacy. “The degree to which individuals have the capacity to obtain, process and 
understand basic health information and services needed to make appropriate health decisions” 
(Ratzan & Parker, 2002, p.vi). 
Nutritional Knowledge. Nutritional knowledge “broadly defined, refers to knowledge of 
concepts and processes related to nutrition and health including knowledge of diet and health, 
diet and disease, foods representing major sources of nutrients, and dietary guidelines and 
recommendations” (Miller & Cassady, 2015, p.209). 
Nutritional Transition. Nutritional transition is defined as, “the changes in dietary patterns 
and nutrient intakes when populations adopt modern lifestyles during economic and social 
development, urbanization and acculturation” (Vandevijvere et al., 2013, p. 135).  
Obesogenic Food Environments. Obesogenic food environments are those food 
environments that contribute to behaviours associated with obesity, and often include fast food 
outlets and convenience stores, in addition to advertisements and in-store food promotions at 
supermarkets for ready-to-eat food products (Timmermans et al., 2018). 
Self-Efficacy. Self-efficacy “examines the construct related to health behaviour’s; the efficacy 
or capacity of performance in settings or situations, including overcoming obstacles to 
participate in an exercise” (Thomas et al., 2019, p.564). 
Social Determinants of Health. The social determinants of health are “the social and 






BMI – Body Mass Index   
CCHS – Canadian Community Health Survey  
FS2 - Rapid Response on Food Skills (Part 2)–Mechanical Skills and Food 
Conceptualization 
CPHA – Canadian Public Health Association  
FVC – Fruit and Vegetable Consumption 
FVCGTOT- Total Daily Fruit and Vegetable Consumption 
SDH – Social Determinants of Health  
SES – Socio-Economic Status  
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How Does Food Literacy Affect Fruit and Vegetable Consumption Among Canadian 
Adolescents?  
 
Chapter One – Introduction and Background 
 Adolescents are losing the opportunity to observe and practice food skills as diets are 
shifting from home prepared meals made from basic ingredients to a diet comprised of ultra-
processed foods, which require little food preparation skills (Monteiro et al., 2016; Slater & 
Mudryj, 2016). Changing food practices within the home setting has resulted in less time spent 
on food-related activities, thereby reducing the opportunity for adolescents to acquire important 
food preparation skills (Nelson et al., 2013; Slater & Mudryj, 2016). These dietary shifts have 
contributed to a general ‘de-skilling’ with respect to food choices and the preparation and 
consumption of foods associated with a healthy diet. (Caraher and Lang, 1999, p.9; Jaffe and 
Gertler, 2006, p. 143, 157-158; Slater & Mudryj, 2016, p. 113). Adolescent’s declining ability to 
perform food skills increases their reliance on low-quality ultra-processed foods and has been 
linked to reduced consumption of minimally processed foods, such as fruits and vegetables 
(Caraher and Lang, 1999; Chu, et al., 2012).  
 The low-quality nature of ultra-processed food contributes to the rising occurrence of 
chronic disease attributed to poor diet quality (Crino et al., 2015; Djupegot et al., 2017; Holman 
& White, 2011; IDRC, 2011; Lam & Adams, 2017; Monteiro et al., 2013; Nagle et al., 2015; 
Poirier et al., 2019; Whiteman & Wilson, 2016; World Health Organization [WHO], 2002). The 
development of individual food skills that enable meals to be prepared from minimally processed 
foods, such as fruits and vegetables, may improve dietary habits. Thereby, focusing on the 
development of food skills could result in a diminished reliance on ultra-processed foods, 
potentially reducing an individual’s risk of chronic disease attributed to low quality diet. 
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Evidence suggests that engaging in food preparation during adolescence is associated with 
ongoing healthy dietary behaviours and food preparation practices into adulthood, thus 
developing food preparation skills in adolescence may help better support individuals to make 
health informed food choices, limiting their consumption of ultra-processed foods, and thereby 
improving population health (Brooks & Begley, 2014; Laska et al., 2011; Vaitkevicicute et al., 
2014). 
 Evidence suggests that food literacy helps to shape adolescent eating behaviour 
(Vaitkevicicute et al., 2014). Food decisions and dietary behaviours are complex interactions and 
can best be understood through the lens of food literacy. Food literacy has emerged as a concept 
derived from the principles of health literacy that link nutritional knowledge, food skills and diet 
behaviours. These attributes have been found to positively impact dietary behaviours (Colatruglio 
& Slater, 2016; Fernandez et al., 2020), and as such, initiatives aimed at improving population 
health have increasingly focused on developing food literacy (Colatruglio & Slater, 2016).  
Nutritional knowledge and food skills acquired earlier in childhood influence the 
development of the adolescent’s self-efficacy related to food choice, with skills mastery 
supporting food preparation confidence. Adolescence refers to youth in the transitional period 
between puberty and adulthood, characterized by increased autonomy and independent decision 
making (Brooks & Begley, 2014; Smetana et al., 2004; Vaitkeviciute et al., 2014; Wray-Lake et 
al., 2010). With an increase in autonomous decision making and freedom of movement away 
from the household, exploring food literacy in adolescents can aid in understanding the impact 
and predictive qualities of the facets of food literacy. 
This study will examine how the facets of food literacy influence fruit and vegetable 
consumption (FVC) among Canadian adolescents. To critique the complexity of food literacy 
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applied to food knowledge, skills, and dietary decision making, the following discussion 
examines the impact that a transition to an ultra-processed diet has had on adolescent food 
literacy, defines the concept of food literacy, and introduces the food literacy framework which 
guides this study’s investigation.  
Nutritional Transition  
A number of factors contribute to the issue of increased consumption of ultra-processed 
foods, and the resulting loss of food literacy in adolescents. One such factor is described as 
nutritional transition, “the changes in dietary patterns and nutrient intakes when populations 
adopt modern lifestyles during economic and social development, urbanization and acculturation” 
(Vandevijvere et al., 2013, p. 135). Nutritional transition occurs as populations move to urban 
centers, where they become distanced from their food sources, and acculturated to the most 
accessible and convenient food systems (Monteiro et al., 2016). The resulting dominant food 
culture emerging from nutritional transition has become one dominated by packaged, ready to 
consume products (Monteiro et al., 2016, p.29). Between 1938 and 2001, Canadian’s have 
increasingly purchased ultra-processed foods comparative to “unprocessed or minimally 
processed foods and processed culinary ingredients” (Moubarac et al., 2017, p. 514). The reliance 
on low-quality ultra-processed foods as a main component of daily dietary intake is evident 
within the Canadian population, where in 2004 ultra-processed foods represented just under half 
(47.7%) of daily dietary intake (Moubarac et al., 2017). Reducing the intake of ultra-processed 
foods and increasing the consumption of meals made from unprocessed or minimally processed 
foods is recommended to improve diet quality (Moubarac et al., 2017, p. 512).  
 To reduce the intake of ultra-processed foods and subsequently increase the intake of 
unprocessed or minimally processed foods, it is beneficial to understand what foods fall within 
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each of these categories, and the thereby better understand the food skills required for preparation 
of these foods. The term ultra-processed food is derived from the NOVA food classification 
(Table 1). NOVA is an internationally recognized tool that categorises food according to the 
extent and purpose of food processing, rather than in terms of nutrients (Monteiro et al., 2016). 
Fruit and vegetable consumption, as indicated in Group one, is described as a natural food and a 
healthier option, with no additives. As such, FVC is a reasonable variable to examine for 
evidence that an adolescent is making a healthy food choice.  
Table 1 
Summary of the NOVA Food Classification Categories 
NOVA Food Classification Categories 
  Group 1 Group 2 Group 3 Group 4 
 Unprocessed food Processed culinary 
ingredients 
Processed foods 
made from simple 
ingredients 





• Natural foods 










• Foods which 
have had nothing 
added to them. 
• Obtained directly 
from Group 1 
foods or by 
natural process 
such as grinding, 
milling, or 
pressing. 
• Used to make 
products to 
prepare, season, 
and cook Group 
1 foods- 
• Foods made by 
adding group 1 
and group 2 
foods together. 
• Typically contain 
two or three 
ingredients.  
• Contains industrial 
formulations. 
• May contain five or 
more ingredients.  
• May include 
substances not found 
in culinary 
preparation.  
• Minimal to no Group 
1 foods. 
• Products from 
Groups 1 and 3 that 
contain cosmetic or 
sensory intensifying 
ingredients. 
Examples The edible parts of 
plants, fungi, water, 




Salt, sugar, molasses, 
honey, vegetable oils, 
and butter. Starches 
such as corn. 
Cheese, smoked 
meats, and freshly 
made bread. 
Stabilizers, preservatives, 
and dyes. Pasties, cereal, 
pre-prepared, pasta, 
pizza, hot dogs, flavored 
yogurt, and emulsifiers 
added to breads. 
 
Note. Adapted from “NOVA. The star shines bright. [Food classification. Public Health]” by 
C.A. Monterio, et al., 2016, World Health, 7(1-3), 29-38.  
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As a high-quality food choice, fruits and vegetables can require a level of food 
preparation to be included in a meal made from simple ingredients (NOVA Group three) or 
prepared and stored for future use. Preparation of unprocessed foods or minimally processed 
foods requires both knowledge and skill, since the individual needs to be aware of the nutritional 
value of the food as well as the ways in which to prepare, cook, and store unprocessed food to 
retain nutritional value and maintain food safety. While the shift towards increased consumption 
of ultra-processed foods (NOVA Group four) has been thought to erode food skills, the 
development of food skills enables an individual to prepare food from basic ingredients, which 
has been linked to lower consumption of ultra-processed foods (Lam & Adams, 2017). 
Food Literacy  
The use of the phrase “food literacy” has increased rapidly since first introduced, with the 
phrase being defined 39 times and cited more than 1049 times in the academic and gray literature 
between 2001 and 2016 (Truman et al., 2017). The term food literacy first emerged in 2001 in a 
study by Kolasa et al. (2001) that aimed to increase food and nutritional knowledge of adults with 
a low-income (Truman et al., 2017) through the application of health literacy concepts to food 
and nutrition. Since the concept of food literacy was first introduced, it has evolved “as a term to 
describe the everyday practicalities associated with healthy eating” (Vidgen & Gallegos, 2014, 
p.50). The concept is also noted across a diverse range of literature as a perspective from which 
to explore the many factors, knowledge, skills, and behaviours linked to food (Azevedo Perry et 
al. 2017; Truman et al., 2017; Vidgen & Gallegos, 2014). The generality of the description of 
food literacy is vague and broad in its ability to guide the current study’s investigation, as such it 
is necessary to further define food literacy. The current study will employ the frequently cited 
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food literacy definition by Vidgen and Gallegos (2014), which captures the emerging 
perspectives, and defines food literacy as:  
the scaffolding that empowers individuals, households, communities, or nations to protect 
diet quality through change and strengthen dietary resilience over time. It is composed of 
a collection of inter-related knowledge, skills and behaviours required to plan, manage, 
select, prepare and eat food to meet needs and determine intake (p.54). 
Food literacy is a concept used to situate and further explore the complexity of both 
individual and social factors that influence and shape dietary patterns and behaviours at an 
individual, household, community, and wider social level.  Organizing food literacy into a 
framework can aid in understanding the overlapping constructs that serve to inform this study. 
Food Literacy Framework   
When evaluating study variables for attributes of food literacy, a framework is useful, as 
the aforementioned definition is broad in its ability to guide the selection of variables that align 
with the underlying concepts of food literacy. A scoping review by Azevedo Perry et al. (2017) 
identified attributes of food literacy, resulting in the development of a food literacy conceptual 
model, which has since been developed into a proposed food literacy framework (Figure 1) aimed 
at supporting the development of a food literacy measurement tool; a Locally Driven 
Collaborative Projects program, funded and supported by Public Health Ontario (Thomas et al., 
2019). The food literacy framework identifies five categories: food and nutritional knowledge - 
“facts and information acquired through experience or education related to foods and nutrition”; 
food skills - “techniques of food purchasing, preparation, handling, storage”; self-efficacy and 
confidence - “examines the construct related to health behaviour’s; the efficacy or capacity of 
performance in settings or situations, including overcoming obstacles to participate in an 
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exercise”; societal/ ecologic - “meso- and macrosystem that interact with food decisions and 
practices”; and food decisions - “applying knowledge, information, skills to make healthy food 
choices” (Thomas et al., 2019, p. 564-566). Within the framework’s five categories, 11 key 
attributes are identified to further define each category. The framework appears visually as a 
puzzle, where food skills are linked to food and nutritional knowledge, self-efficacy and 
confidence, and food decisions, which are all ultimately influenced by ecological factors. These 
interdependent concepts related to the many facets of food literacy influence dietary practices and 
are easily identifiable within the framework. To examine food skills among Canadian adolescents 
and their relationship to FVC, all pieces of the puzzle must be considered.  
Figure 1 
Food Literacy Framework  
 
Note. Reprinted from “Complexities in conceptualizing and measuring food literacy” by H. 
Thomas et al., 2019, Journal of the Academy of Nutrition and Dietetics, 119(4), p. 570. Copyright 
License Number 4986850126470. Copyright certificate in Appendix A.  
8 
 
Relationships Between Food Literacy Categories   
Although the Thomas et al. (2019) food literacy framework places food literacy attributes 
into categories, the authors note that the attributes operate in an interdependent manner (Azevedo 
Perry et al., 2017; Thomas et al., 2019) and as such should not be evaluated completely 
independent of each other. For example, nutritional knowledge creates the conditions for change 
(Vaitkeviciute et al., 2014), but when isolated does not generate desirable dietary behaviour 
without self-efficacy and food skills (Carbone & Zoellner, 2012; Guntzviller et al., 2017; Taggart 
et al., 2012). While an individual may know that one should eat well, what a healthy diet 
encompasses, and how to read nutritional labels, their ability to act on this knowledge may be 
impacted by their ability to perform the necessary food skills to prepare healthy meals. Food 
skills, beyond simple technical skills such as chopping, mixing, stirring, and measuring of 
ingredients, include the ability to read recipes and plan meals (Lam & Adams, 2017), and have 
been associated with higher self-efficacy related to an individual’s ability to prepare foods from 
basic ingredients (Azevedo et al., 2017; Bailey et al., 2019). However, although self-efficacy can 
aid in an individual’s desire to develop and perform food skills, self-efficacy alone is not enough 
to change dietary behaviours. Despite an individual’s belief that they can execute healthy food 
choices, they must also have behavioural capacity and health literacy to perform the desired 
change (Guntzviller et al., 2017). Thus, the individual puzzle pieces of food literacy are 
interconnected and together influence diet decisions.  
Dietary behaviours are further impacted by the availability of healthy foods, which are 
often impacted by extrinsic or social, cultural, and political environments that are beyond the 
immediate control of the individual, nonmodifiable factors (Velardo, 2015, p. 386-388). 
Although food skills may frame the way people consume food, the “availability of foods 
9 
 
determine in part the type and range of cooking to be applied” (Caraher & Lang, 1999, p.9). For 
example, an individual may know that eating fruits and vegetables are part of a healthy diet and 
have the food skills to prepare meals containing fruits and vegetables, however, may not have 
access to fruits and vegetables due to income. Barriers to accessing healthy foods extend beyond 
income. Food culture represents one such modifiable barrier that can be attributed to nutritional 
transition within a home and thereby the food learning environment. Thus, an individual with the 
economic resources to access healthy food may not possess the nutritional knowledge or food 
preparation skills required to prepare foods that are minimally processed, and as such may not 
provide for such foods within the home setting. Societal factors, both nonmodifiable and 
modifiable, influence dietary behaviours through access to healthy food options.  
When examining food skills and adolescent diet decisions through the lens of food 
literacy, the development of food skills is interconnected with nutritional knowledge and self-
efficacy, in addition to societal/ external attributes linked to nonmodifiable factors such as the 
social processes that exist around eating behaviors, food access, (Vidgen & Gallegos, 2014), and 
a changing food environment. The Thomas et al. (2019) food literacy framework offers a format 
to examine the complex interconnections between the food literacy categories and or factors that 




Chapter 2: Literature Review 
  A literature review was conducted to determine the current understanding of adolescent 
food literacy and its relationship to dietary behaviours. The review methodology was informed by 
the five stages of the Arksy and O’Malley’s (2005) methodology framework. The literature 
review methodology, results, strengths and limitations, and conclusion will be discussed in the 
following chapter.  
Literature Search Methodology  
 This review was guided by the question – what is the relationship between adolescent 
food literacy and dietary behaviour? The Population, Intervention, Effect (PIE) search strategy 
was used to identify key search terms, Figure 2 (Hoffman et al., 2017). The population of focus 
was healthy adolescents aged 12 through 17 years, however studies involving individuals outside 
of these ranges were included if the study included the population of interest. Interventions were 
considered if they focused the various categories and attributes encompassed in the concept of 
food literacy, as outlined by Thomas et al. (2019) food literacy framework (Figure 2).  
 Three databases were searched May 02, 2018: Cumulative Index to Nursing and Allied 
Health Literature (CINAHL) Elton B. Stephens Company host (EBSCO), PubMed Medline, and 
Science Direct. The database selection was based on the data base focus, nursing, medicine, and 
health care. To account for a time lapse in review analysis, the search was updated on November 
01, 2020, using the search criteria outlined for the original search. Narrative descriptions of 
electronic searches used in each database are outlined in Appendix B. The study selection 
reporting method was based on the preferred reporting items for systematic reviews and meta-





Population, Intervention, Effect (PIE) Formulated Question. “What is the Relationship Between 
Adolescent Food Literacy and Dietary Behaviours?” 
 
 
Note. Figure 2, PIE formulated question based on “Evidence-based practice across the health 
professions (3rd ed.)” by T. Hoffman et al., 2017, Elsevier.   
 Only English language, peer-reviewed articles which included data collected directly from 
adolescents aged 12 through 17 years were included. Studies were excluded if they focused on 
specific populations instead of a generalized population. Excluded study sample populations 
included populations whose food behaviours were potentially impacted by significant food 
security concerns, and populations who are identified as undernourished, overweight, medically 
ill, or as having pre-existing conditions. As well, specific populations such as athletes, or studies 
focused on a pregnant population were excluded. An expansive list of the inclusion and exclusion 
criteria is included in Appendix C.  
 
• Adolescents aged 12 to 17 years
Population
• Food literacy
• Nutritional and food knowledge
• Food skills
• Self-efficacy and confidence 
• Ecological or external factors
• Food or dietary decisions
Intervention/ Issue 
• Increase in attibutes of food literacy; nutrional and food knowledge, food 
skills, self-efficacy and confidence  
• Affect on dietary behaviours 





Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Model of 
Literature Searches, Search Dates No-Date - November 01, 2020.  
 
Note. Search model based on “PRISMA extension for scoping reviews (PRISMA-ScR): checklist 
and explanation” by A.C. Tricco, et al., 2018, Annals of Internal Medicine, 169(7), 467.   
Results  
 The search resulted in 2,235 articles after duplicates were removed. Following application 
of the inclusion and exclusion criteria to the title and abstract screen, 89 articles were retrieved 
for full text review. Following full text review, 49 articles were included in the final analysis, 21 
13 
 
articles were excluded during data extraction, resulting in 28 articles being included in the 
literature review.  
 A literature matrix was created to chart key elements from the data; categories included 
authors and publication date, study purpose, study design, sample characteristics including age, 
sex, country of origin, and sampling methods, key findings, and food literacy characteristics. 



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 Key themes identified during data extraction were explored according to the food literacy 
attributes outlined in the framework developed by Thomas et al., 2019 (Table 3). Of the 28 
studies included, there were no articles that included all food literacy attributes, however the 
study by Ronto et al. (2016) explored food literacy as related to every food literacy category. 
Twenty-seven studies examined relationships between individual food literacy attributes and 
either perceived, observed, or measured dietary behaviour. The study by Sichert-Hellert et al. 
(2011) did not directly discuss dietary behaviours, however the study explored relationships 
between food literacy attributes of nutritional knowledge, socio-economic status (SES), and sex. 
The study also included nutritional knowledge questions that revealed misconceptions related to 
sugar contents in foods, which may impact adolescent choices in dietary behaviour and as such 
was found to inform the current study objectives. Individual characteristics of food literacy were 
discussed in nine studies; five reported associations between increasing food literacy attributes 
and healthy dietary behaviour (Bailey et al., 2019; Brooks & Begley, 2014; Gracey et al., 1996; 
Souza Santos et al., 2019; Vaitlevicuiute et al., 2014), and three found no associations (Lai 
Yeung, 2010; Nagy-Pénzes et al., 2020; Tarabashkina et al., 2016). Societal characteristics of 
food literacy were discussed in 23 studies; all but two (Mokhtari et al., 2017; Tarabashkina et al., 
2016) reported higher SES or healthier home learning environments as being related to healthier 
dietary behaviours, and one study (Pitel et al., 2013) found minimal impact on dietary behaviour. 
Socio economic status was explored in 13 studies (Bau et al., 2011; Chartatos et al., 2018; Fleary 
et al., 2018; Ghasab et al., 2017; Gracey et al., 1996; Nagy-Pénzes et al., 2020; Park et al., 2013; 
Pearson et al., 2020; Pitel et al, 2013; Sichert-Hellert et al., 2011; Souza Santos et al., 2019; 
Tarabashkina et al., 2016; Videon & Manning, 2003) and the home learning environment in 10 
studies (Brooks & Begley, 2014; do Amaral e Melo et al., 2020; Garrido-Fernández et al., 2020; 
23 
 
Hanson et al., 2004; Lake et al., 2004; Mokhtari et al., 2017; Orehek & Ferrer, 2018; Sanchez et 
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Study Characteristics  
 The earliest study included was from 1996, and although no limits were placed on dates 
during the search process, 79% of the studies (n=22/28) were published within the last decade 
(2010-2020), demonstrating the increased emphasis on food literacy concepts. Global diversity 
was evident within the included studies: 29% originated from Oceania (n=8/28, seven studies 
from Australia and one from New Zealand), 21% from North America (n=6/28, six studies from 
the United States), 29% from Europe (n=8/28, 1 each from the United Kingdom, Germany, 
Slovakia, Norway, Spain, Hungary, and two representing nine European nations), 11% from the 
Middle East (n=3/28, two from Iran and one from Turkey), 7% from Asia (n=2/28, one each 
from Hong Kong and South Korea), and 4% from South America (n=1/28, Brazil).  
 Sample. Study samples included participants who ranged in age from 7 to 23 years, and 
all studies included had populations between 12 and 17 years of age. Two longitudinal 
perspective cohort studies were included: one study spanned two years with study participants 
ranging from 12 to 17 years (Pearson et al., 2009), the second spanned 20 years and had a mean 
age of 32.5 years at the 20-year follow-up (Lake et al., 2004). Nine studies collected data from 
both the adolescent and the accompanying parent. The majority of parent study participants were 
female, ranging from 75% to 89.8%, five studies did not report parental sex but collected data 
from parents who reside with the adolescent. Primary study sample sizes ranged from 31 to 
18,177 participants. A total of 10 studies had over a thousand participants within their sample, of 
which six were from national databases. Data was analysed from different national databases in 
the United States (n=2/6 from national data bases), New Zealand (n=1/6 from national data 
bases) and Germany (n=1/6 from national data bases). The same data base was analysed in two 




male and female participants, two studies focused only on adolescent females (Bau et al., 2011 et 
al., 2011; Mokhtari et al., 2017). The majority of study participants were purposefully recruited 
through high schools, representing 68% of primary studies (n=15/22 primary studies). The 
remaining 32% of the studies (n=7/22 primary studies) recruited participants by convenience 
sampling, such as from an annual fair or primary care providers; by random cluster samples; or 
by purposeful sampling through data bases and advertising.  
 Study Design. Twenty studies used a cross-sectional design, two used a mixed 
qualitative and quantitative design, and six were knowledge synthesis studies. Two longitudinal 
perspective cohort studies collected cross sectional data from participants at two different points, 
a United Kingdom study that collected data from participants aged 11 to 12, then again 20 years 
following (Lake et al., 2004), and an Australian study where data was collected from participants 
aged 12-13 and 14-15 years of age and again after two years (Pearson et al., 2009). Seven studies 
were cross-sectional analyses of larger national studies. Most primary studies used 
questionnaires or surveys to gather data (n=19/22 primary studies), two used mixed methodology 
including questionnaires and focus groups (Chartatos et al., 2018; Ronto et al., 2106), and one 
conducted a secondary analysis of two observational studies (Raber et al., 2013). Theoretical 
underpinnings or models used in studies included the social cognitive theory (Hanson et al., 
2004; Ronto et al., 2016), social ecological model (Ghasab et al., 2017), health belief model, 
theory of planned behaviour and stages of change model (Gracey et al., 1996), food-related 
lifestyle model (Lai-Yeung), social psychological theory (Orehek & Ferrer, 2018), and classical 
test theory and the item response theory (Souza Santos et al., 2019; Tarabashkina et al., 2016). 
Three primary studies reported frameworks, including partial nominal group technique (Ronto et 




Epidemiology) (Raber et al., 2018), and the social cognitive framework (Hanson et al., 2004). 
Four of the six knowledge synthesis studies applied frameworks; PRISMA (n=4/28) (Bailey et 
al., 2019; do Amaral e Melo et al., 2020; Fleary et al., 2018; Vaitkeviciute et al., 2014) and 
PICOS (n=1/28) (Bailey et al., 2019).  
 Food Literacy Variables. Food literacy is a complex emerging concept (Brooks & 
Begley, 2014; Vidgen & Gallegos, 2014) and as such measurements of food literacy varied 
between studies. Dietary behaviours, external factors, and nutritional knowledge were the most 
common food literacy attributes measured. Dietary behaviours were a dependent variable in 21 
of the 22 primary studies (Table 3). The most common food behaviour outcome measured was 
the consumption of fruits and vegetables (n=16/22 primary studies) (Bau et al., 2011; Chartatos 
et al., 2018; Hanson et al., 2004; Lai Yeung, 2010; Nagy-Pénzes et al., 2020; Orehek & Ferrer, 
2018; Park et al., 2013; Pearson at al., 2009; Pitel et al., 2013; Raber et al., 2018; Ronto et al., 
2016; Sanchez et al., 2007; Souza Santos et al., 2019; Utter et al., 2013; Videon & Manning, 
2003). Additionally, two primary studies included fruits and vegetables, but in the context of 
measuring food behaviour against the national food guidelines, which included these foods (Lake 
et al., 2004; Mokhtari et al., 2017). Four of the knowledge synthesis studies included dietary 
behaviours as part of their inclusion criteria (do Amaral e Melo et al., 2020; Fleary et al., 2018; 
Ghasab et al., 2017; Vaitkeviciute et al., 2014). The consumption of unhealthy foods, such as fast 
foods, chocolate, soda, and sweets, in addition to snacking between meals, was the second most 
common dietary behaviour measured (n=13/22 primary studies) (Bau et al., 2011; Chartatos et 
al., 2018; Garrido-Fernández et al., 2020; Gracey et al., 1996; Nagy-Pénzes et al., 2020; Orehek 
& Ferrer, 2018; Park et al., 2013; Pearson at al., 2009; Pitel et al., 2013; Raber et al., 2018; Sauza 




behaviour measured was skipping meals (n=11/22 primary studies) (Bau et al., 2011; Chartatos 
et al., 2020; Garrido-Fernández et al., 2020; Lai Yeung, 2010; Nagy-Pénzes et al., 2020; Park et 
al., 2013; Pearson at al., 2009; Pitel et al., 2013; Sahingoz & Sanlier, 2011; Utter et al., 2013; 
Videon & Manning, 2003).  Dietary intake in primary studies was also measured by dairy 
(n=4/22 primary studies) (Hanson et al., 2004; Park et al., 2013; Sauza Santos et al., 1019; 
Videon & Manning, 2003), fat intake (n=2/22 primary studies) (Gracey et al., 1996; Sanchez et 
al., 2007), portion sizes (n=2/22 primary studies) (Bau et al., 2011; Ronto et al., 2016), according 
to the national nutrition guidelines (n=2/22 primary studies) (Lake et al., 2004; Mokhtari et al., 
2016) and, family meals were discussed in relation to dietary behaviours (n=2/22 primary 
studies) (Bau et al., 2011; 2013; Utter et al., 2013).  
 External factors were discussed in 26 studies (n=26/28). Individual food literacy 
attributes discussed included nutritional knowledge and food knowledge (n=9/22 primary 
studies) (Gracey et al., 1996; Lai Yeung, 2010; Lake et al., 2004; Nagy-Pénzes et al., 2020; 
Raber et al., 2018; Sahingoz & Sanlier, 2011; Sichert-Hellert et al., 2011; Sauza Santos et al., 
1019; Tarabashkina et al., 2016), food skills (n=3/22 primary studies) (Lai Yeung, 2010; Raber 
et al., 2018; Ronto et al., 2016), and self-efficacy and confidence (including readiness to change) 
(n=10/22 primary studies) (Chartatos et al., 2018; Garrido-Fernández et al., 2018; Gracey et al., 
1996; Lai Yeung, 2010; Lake et al., 2004; Orehek & Ferrer, 2018; Raber et al., 2018; Ronto et 
al., 2016; Sahingoz & Sanlier, 2011; Tarabashkina et al., 2016). Risk behaviours (physical 
inactivity, consumption of alcohol, cigarettes, and cannabis) and their association to food 
behaviours were also discussed (n=4/22 primary studies) (Orehek & Ferrer, 2018; Pitel et al., 




 Terminology and Measurement Variances in the Literature. Food literacy was 
defined four times within the reviewed studies, and these studies were the only ones to cite the 
term in their title. The most cited definition of food literacy was developed by Vidgen and 
Gallegos (2012, 2014), describing food literacy as “a collection of inter-related knowledge, skills 
and behaviours required to plan, manage, select, prepare and eat foods to meet needs and 
determine food intake” (Bailey et al., 2019; Vaitkeviciute et al., 2014). The second definition 
cited was an earlier definition by Vidgen and Galegos from 2011 (Brooks & Begley, 2014). The 
third definition shared many of the same elements as the first but expanded the concept to 
include the larger ecological attributes that exist outside the individual (Ronto et al., 2016). The 
remining studies discussed varying attributes of food literacy, including nutritional knowledge, 
food skills, dietary behaviour, and SES.  
 No study directly defined nutritional knowledge; however, several discussed their 
assessment of nutritional knowledge captured within their questionnaires (Gracey et al., 1996; 
Lai Yeung, 2010, Ronto et al., 2016; Sahingoz & Sanlier, 2011; Sichert-Hellert et al., 2011; 
Souza Santos et al., 2019; Vaitkeviciute et al., 2014), based on national guidelines (Gracey et al., 
1996), school curriculum (Lai Yeung, 2010), or aimed at assessing knowledge related to 
nutrients in common foods (Gracey et al., 1996; Souza Santos et al., 2019).  
 Food skills and healthy dietary behaviours were not defined as a concept, but described 
within each study, usually as a component of a questionnaire (Bailey et al., 2019; Chartatos et 
al., 2018; Garrido-Fernández et al., 2020; Lai Yeung, 2010; Nagy-Pénzes et al., 2020; Orehek & 
Ferrer, 2018; Ronto et al., 2016; Souxa Santos et al., 2019; Vaitkeviciute et al., 2014), or by 




 Socio-economic status varied in measurement and definitions: measured by household 
education only (n=6/28) (Chartatos et al., 2018; Pitel et al., 2013; Raber et al., 2018; Sahingoz & 
Sanlier, 2011; Sanchez et al., 2007; Videon & Manning, 2003); by maternal education only 
(n=1/28) (Pearson at al., 2009); by a combination of household education and income status 
(n=2/28) (Bau et al., 2011; Sichert-Hellert et al., 2011); by a combination of household education 
and employment status (n=1/28) (Garrido-Fernández et al., 2020); by a combination of 
household education, income or affluence level, and employment status (n=3/28) (Hanson et al., 
2004; Nagy-Pénzes et al., 2020; Souza Santos et al., 2019); based on a national register general 
(Lake et al., 2004) or bureau of statistics calculation (n=3/28) (Lai Yeung, 2010, Tarabashkina et 
al., 2016; Utter et al., 2013); and SES associated with the school (n=1/28) (Gracey et al., 1996). 
Additionally, each measurement of education level varied. Low classifications of education 
levels ranged from illiterate (Garrido-Fernández et al., 2020; Sahingoz & Sanlier, 2011) to below 
high school (Chartatos et al., 2018; Pearson at al., 2009; Raber et al., 2018; Souza Santos et al., 
2019; Videon & Manning, 2003), including primary school (Garrido-Fernández et al., 2020; 
Sahingoz & Sanlier, 2011; Souza Santos et al., 2019) elementary and apprentice level (Nagy-
Pénzes et al., 2020; Pitel et al., 2013). High education levels ranged from college (Raber et al., 
2018; Videon & Manning, 2003), university (Garrido-Fernández et al., 2020; Nagy-Pénzes et al., 
2020; Pearson at al., 2009; Pitel et al., 2013; Sahingoz & Sanlier, 2011; Souza Santos et al., 
2019), or postgraduate (Raber et al., 2018).  
Food Literacy Themes Within the Literature 
 Recurring themes associated with the relationship between food literacy and adolescent 
dietary behaviours include both individual and societal factors. Additionally, demographic 




 Food and Nutritional Knowledge. Fifteen studies discussed the individual 
characteristics of food and nutritional knowledge (Bailey et al., 2019; Brooks & Begley, 2014; 
Fleary et al., 2018; Gracey et al., 1996: Lake et al., 2004: Lai Yeung, 2010, Mokhtari et al., 
2017; Nagy-Pénzes et al., 2020; Ronto et al., 2016: Sahingoz & Sanlier, 2011: Sichert-Hellert et 
al., 2011: Souza Santos et al., 2019; Tarabashkina et al., 2016: Vaitkeviciute et al., 2014). Most 
studies did not distinguish between the attributes of food and nutritional knowledge, food 
knowledge, nutritional knowledge, and food and nutritional language, with the exception of 
Ronto et al. (2016). Although the Ronto et al. study included all food and nutritional knowledge 
attributes, this study did not measure impact of food literacy on dietary behaviour. Two 
knowledge synthesis studies discussed two of the three attributes: food knowledge and 
nutritional knowledge (Bailey et al., 2019; Vaitkeviciute et al., 2014).  
 The effect food and nutritional knowledge had on adolescent dietary behaviours was 
found to be inconsistent. Increased food and nutritional knowledge were associated with healthy 
dietary behaviours including lower rates of breakfast skipping (p<0.01) (Sahingoz & Sanlier, 
2011), lower consumption of convenience foods (Bailey et al., 2019; Fleary et al., 2018; 
Vaitkeviciute et al., 2014) such as ‘savory snacks’ (p=0.02) (Souza Santos et al., 2019), 
increased FVC (Bailey et al., 2019; Fleary et al., 2018; Lake et al., 2004), increased fruit 
consumption (p=0.01) (Souza Santos et al., 2019) and higher food safety practices (Bailey et al., 
2019). However, limited association between ‘food and nutritional knowledge’ and dietary 
behaviour was also found in three studies (Lai Yeung, 2011; Nagy-Pénzes et al., 2020; 
Tarabashkina et al., 2016). Adolescents were found to have knowledge deficits related to fat 
content and to underestimate the sugar content in products such as ketchup and soft drinks 




60% or more adolescents answered all nutritional knowledge questions correctly except for the 
questions related to fats, which scored between 34.9-51.5% (Gracey et al., 1996 et al). Several 
studies found that despite some adolescents having higher nutritional knowledge scores, this 
knowledge did not always translate into practice (Nagy-Pénzes et al., 2020; Ronto et al., 2016 et 
al., year) and they continued to choose convenience foods and consume low levels of fruits and 
vegetables (Ghasab et al., 2017; Lai Yeung, 2010; Tarabashikna). A study by Nagy-Pénzes et al. 
(2020) found that factors within the home environment, such as parental education and family 
affluence level, impacted dietary behaviours, finding no significant association to nutritional 
knowledge.  
 Only one study directly discussed the attribute of food and nutrition language, finding 
that most adolescents were unfamiliar with the term food literacy (Ronto et al., 2016), however, 
studies that discussed nutritional knowledge often included some nutrient terminology, such as 
joual for energy, carbohydrate, protein, and fiber (Gracey et al., 1996; Sichert-Hellert et al., 
2011; Souza Santos et al., 2019).  
 Food Skills. Food skills represented an underexplored category of food literacy, with 
only seven studies investigating food skills (Bailey et al. 2019; Brooks & Begley, 2014; Lai 
Yeung, 2010; Mokhtari et al., 2017; Raber et al., 2018; Ronto et al., 2016; Vaitkeviciute et al., 
2014), of which three were knowledge synthesis studies (Bailey et al., 2019; Brooks & Begley, 
2014; Vaitkeviciute et al., 2014). One study reported to have asked questions related to food 
safety but never discussed the responses (Mokhtari et al., 2017). Another study reported that 
47% to 57% of adolescents learned cooking skills at home, however there was no discussion 
related to the impact these skills had on dietary behaviour or evaluation of the degree to which 




 Food literacy programs which included interventions that taught cooking skills were 
positively associated with reports of increased cooking self-efficacy (Bailey et al., 2019), FVC 
(Bailey et al., 2019; Brooks & Begley, 2014; Vaitkeviciute et al., 2014), lower consumption of 
unhealthy foods (Vaitkeviciute et al., 2014), and an increased willingness to taste new foods 
(Bailey et al., 2019). Adolescents who participated in meal preparation skills were more likely to 
engage in meal preparation five years later (Vaitlevicuite et al., 2014). Adolescents reported they 
had sufficient knowledge related to food safety from their formal and informal education and 
perceived themselves to have sufficient nutritional knowledge, however, were unable to translate 
this knowledge into practice due to low confidence in food skills (Ronto et al., 2016). A 
secondary analysis of two eButton trials further supports the assessment that adolescents possess 
low confidence in food skills, reporting adolescents engaged minimally in food preparation 
activities within the home setting, mainly browsing (71% fridge browsing) and preparing foods 
with minimal ingredients (45.2% combing 2 plus ingredients) or opening packages (41.9%) and 
cooking in the microwave (22.6%) (Raber et al., 2018).  
 Self-Efficacy and Confidence. Sixteen studies discussed one or more of the attributes of 
self-efficacy and confidence, nine of which discussed the attribute of nutrition literacy in relation 
to the reading of food labels (Bailey et al., 2019, Fleary et al., 2018; Gracey et al., 1996; Lake et 
al., 2004; Lai Yeung, 2010; Mokhtari et al., 2017; Raber et al., 2018; Ronto et al., 2016; 
Vaitkeviciute et al., 2014). Although adolescents reported confidence in their ability to read 
nutritional labels, one study reported that adolescents frequently did not read nutritional labels as 
they lacked the knowledge to understand the label or perceived the nutritional labels as too 




confidence to read food labels and dietary behaviour (Gracey et al., 1996; Vaitkeviciute et al., 
2014).  
 Self-efficacy related to nutritional literacy was also examined in relation to adolescents’ 
ability to distinguish accurate information from the media and assess its impact on their 
nutritional behaviours (Fleary et al., 2018; Lake et al., 2004; Raber et al., 2018; Ronto et al., 
2016). Adolescents were reported to not understand that all information on the internet was not 
reliable (Ronto et al., 2016). As the age of adolescents increased, they were reported to observe 
food media more frequently (23.1% vs. 0%), however the impact of this viewing was not 
assessed (Raber et al., 2018). Longitudinally, at a 20 year follow up, respondents reported media 
having a positive impact on their present diet. While study respondents reported that as 
adolescents they perceived very little healthy food promotion to be present in the media; the 
study did not report on the impact of negative food media (Lake et al., 2004).  
 Food and nutritional self-efficacy, or the confidence to select and prepare food, was 
discussed in three studies (Fleary et al., 2018; Gracey et al., 1996; Chartatos et al., 2018., 2019). 
The ability to make dietary decisions based on food labels was associated with healthier 
nutritional behaviour (Fleary et al., 2018). Adolescents who tried to eat healthy or considered 
their food choices to be healthy had higher self-efficacy scores as compared to those who 
reported unhealthy diets (Gracey et al., 1996). Higher self-efficacy scores in adolescents were 
associated with healthier food choices compared to unhealthy food choices (p<0.05) (Gracey et 
al., 1996). Additionally, higher self-efficacy scores were associated with lower use of school 
canteen and increased home packed lunch as compared to adolescents with lower self-efficacy 
scores (p=0.001) (Chartatos et al., 2018). Higher school canteen use was associated with 




(p=0.002) (Chartatos et al., 2018), supporting the aforementioned relationship between higher 
self-efficacy and healthier food choices. Although 78% of adolescents in one study reported to 
have been taught skills related to shopping, their self-efficacy to translate this knowledge to 
practice was not evaluated (Lai Yeung, 2010). Cooking self-efficacy was associated positively to 
programs that incorporated food skills within their interventions (Bailey et al., 2019; 
Vaitkeviciute et al., 2014).  
  Adolescents were found to report a positive attitude towards learning to cook and about 
healthy foods (Bailey et al., 2019; Brooks & Begley, 2014; Gracey et al., 1996; Lake et al. 2004; 
Lai Yeung, 2010; Orehek & Ferrer, 2018; Raber et al., 2018; Tarabashkina et al., 2016). 
Adolescents reported in focus groups that they felt that the school canteen could offer healthier 
alternatives to aid in the promotion of a healthy diet (Chartatos et al., 2018). Adolescents 
perceived that a healthy attitude towards diet would result in a healthy diet (Ronto et al., 2016), 
viewing FVC as healthy and processed foods as unhealthy (Bailey et al., 2019). Adolescents who 
tried to eat healthy had lower dietary intake of fats (mean 5.3, CI 5.0-5.6) compared to those who 
did not try to eat healthy (mean 5.8, CI 5.4-6.2) (Gracey et al., 1996), however it was also 
reported that adolescents reported their dietary decisions to be largely influenced by taste 
(p<0.05) (Tarabashkina et al., 2016) and perception of social acceptability (p<0.01) 
(Tarabashkina et al., 2016). Adolescents valued social eating experiences, including family 
meals (Ronto et al., 2016; Utter et al., 2013).  
 Although adolescents placed value on healthy eating and food skills, they often did not 
apply these values to their dietary practices due to their beliefs and attitudes towards what was 
important in adolescents. For example, while adolescents felt it was important to follow national 




diets needed to do so, and their belief that the growing adolescent body did not need to follow 
such guidelines (Ronto et al., 2016). Additionally, although adolescents viewed food skills to be 
beneficial over the course of their lives, they may not view food skills to be important in their 
adolescent years, but rather as skills they would need when they had families of their own (Ronto 
et al., 2016).  
 Societal/ External Ecological Factors. Few studies examined food systems. Adolescents 
were found to have limited macro level knowledge regarding their food systems, however when 
introduced to the concept, males ranked the importance of ‘knowing where their food came 
from’ (mean 1.9) higher than females (mean 0.5) (p≤0.05) (Ronto et al., 2016).  
 Changes within the food system have promoted a high density of supermarkets, 
traditional markets, and fast-food outlets in lower SES neighborhoods, creating obesogenic 
environments that have been found to negatively impact the consumption patterns of adolescents 
who reside within these neighborhoods (Burgoine et al., 2016; Townshend & Lake, 2017). The 
effect of obesogenic environments on adolescents was evident in the Park et al., (2013) study, 
which found that adolescents living in neighborhoods with a high density of fast-food outlets 
were more likely to be obese, as compared to those living in less dense neighborhoods, however 
although the adolescents healthy eating index scores were lower for those who resided in high 
density neighborhoods comparatively to those in less dense neighbourhoods, the scores were not 
statistically significant (Park et al., 2013). The food system was also represented by the presence 
of a school cafeterias/ canteens and neighbouring shops within school neighborhoods (Chartots 
et al., 2018; Garrido-Fernández et al., 2020). ‘Often’ use of the school canteen was associated 
with higher intake of unhealthy snacks compared to the adolescents who ‘never’ used the 




visited the school canteen regularly consumed soft drinks compared to 7.9% of those who 
‘never’ visited the canteen (Chartatos et al., 2018). Additionally, adolescents from schools with a 
cafeteria were more likely to consume snacks with sweets (OR 1.93, CI 1.67-2.23), candy (OR 
2.75, CI 2.39-3.19), and bagged crisps (OR 3.6, CI 2.65-3.54) (Garrido-Fernández et al., 2020). 
Although the number of shops in the school neighbourhood did not statistical impact the overall 
number of purchase (p=0.09), when there were fewer than three shops nearby, those adolescents 
who visited the canteen ‘often’ made purchase from shops 39.8% of the time, and when there 
were three or more shops nearby these adolescents’ purchases increased to 60.2% (Chartatos et 
al., 2018). 
 Measurements of SES were inconsistent across the studies, comprised of varying 
combinations of household education measurements, income, and SES indicators. Socio-
economic status was frequently measured in the included studies (n =15/28), with several studies 
collecting socio-economic variables but never reporting the related data in relation food literacy 
attributes and diet behaviour (Hanson et al., 2004; Mokhtari et al., 2017; Raber, 2018).  
 Despite varying measurements of SES, higher SES was generally associated with 
healthier dietary behaviours among adolescents. The studies that measured and discussed 
household income reported positive associations between higher household income, diet 
behaviours and/ or weights status (Fleary et al., 2018; Ghasab et al., 2017; Gracey et al., 1996; 
Park et al., 2013; Souza Santos et al., 2019). Students from schools with lower SES reported 
skipping breakfast more frequently (p=0.014) and had lower food variety scores (p=0.034) 
(Gracey et al., 1996). Female adolescents in higher SES schools had lower consumption of soft 
drinks (p=0.0005) as compared to those in lower SES schools, and higher consumption of water 




income homes had healthier nutrition behaviours (Ghasab et al., 2017; Gracey et al., 1996) and 
higher levels of health literacy. High levels of health literacy were found to have positive 
associations with health behaviours, including higher FVC and lower smoking and alcohol usage 
(Fleary et al., 2018). Adolescents who smoke (p=0.041) or drink alcohol (p=0.012) had higher 
levels of dietary fat than adolescents that did not smoke or drink (Gracey et al., 1996).  
 Twelve of the 13 studies that measured SES by level of parental education found that as 
the level of parental education increased, adolescent nutritional knowledge increased (Nagy-
Pénzes et al., 2020; Sahingoz & Sanlier, 2011; Sichert-Hellert et al., 2011; Souza Santos et al., 
2019). High maternal education as compared to low maternal education was associated with 
higher adolescent nutritional knowledge (p<0.001) (Souza Santos et al., 2019), healthy weight 
status increased (Bau et al., 2011; Souza Santos et al., 2019), and healthier dietary behaviour 
increased (p<0.05) (Sahingoz & Sanlier, 2011) (Bau et al., 2011; Chartatos et al., 2018; Garrido-
Fernández et al., 2019; Ghasab et al., 2017; Fleary et al., 2018; Nagy-Pénzes et al., 2020; 
Pearson at al., 2009; Pitel et al., 2013). The higher the level of  parental education, the lower the 
frequency of adolescents breakfast skipping (p<0.05 – Videon & Manning, 2003) (p<0.01 – Pitel 
et al., 2013), the lower the likelihood of adolescents consuming low levels of fruits and 
vegetables daily (p<0.001) (Videon & Manning, 2003), and the lower the consumption of 
convenience foods by adolescents (college educated compared to high school educated, p<0.05) 
(Videon & Manning, 2003). A study that measured SES through a combination of parental 
education and employment status found that the odds of female adolescents having a food 
frequency score below the 25th percentile were higher among females who came from lower SES 




1763). Adolescents from households with parents who had a higher education had higher health 
literacy, which was associated with higher FVC (Fleary et al., 2018 et al).  
 Opportunities for learning and practicing food literacy include family meals, availability 
of healthy foods, and household composition which may affect meal preparation time, and 
parental modeling. Adolescents who participate in an increasing number of family meals per 
week were found to be more likely to consume five or more fruits and vegetables per day 
(p<0.001) (Utter et al., 2013), 19% to 38% less likely to report poor vegetable consumption 
(Videon & Manning, 2003), more likely to always consume of breakfast (p<0.001) (Utter et al., 
2013), and consumed unhealthy foods less frequently in the past week (p<0.001) (Utter et al., 
2013). The dietary benefits associated with increasing frequency of family meals listed above, 
including increased consumption of healthy foods and declining consumption of unhealthy foods 
are supported in a knowledge synthesis study by do Amaral e Melo et al. (2020). No significant 
correlations were found between serving vegetables at supper and adolescent FVC, however 
serving dairy was associated with increased dairy intake in males (p<0.01) (Hanson et al., 2004).   
 The most commonly reported barrier to healthy eating by adolescents, was the 
availability of healthy options within the home, and or school environments (Brooks & Begley, 
2014; Ghasab et al, 2017; Gracey et al., 1996; Hanson et al., 2004; Utter et al., 2013). The 
availability of foods within the home environment impacted the types of foods consumed 
(Brooks & Begley, 2014; Ghasab et al., 2017; Gracey et al., 1996), with 45.1% of adolescents 
reporting the lack of healthy foods in the home as a barrier to healthy eating (Gracey et al., 
1996). Several studies support the impact that food availability can have on adolescent dietary 
consumption. Female adolescents who resided in homes where soft drinks were available 




servings of dairy per day (Hanson et al., 2004). The influence of the home food environment is 
further evident in another study that found as the availability of fruits and vegetables within the 
home increased the frequency of family meals increased; 96.5% of homes that reported the 
frequency of family meals as seven or more times a week also usually had fruits and vegetables 
available in the home, compared to 85.7% of those who reported frequency of family meals as 
fewer than two times a week  (OR 4.69, CI 3.7-5.9, p<0.001) (Utter et al., 2013).   
  Household demographics were associated with adolescent food literacy. Female 
adolescents from two parent households had higher FVC (Bau et al., 2011). Utter et al. (2013) 
showed an increase in frequency of family meals for adolescents who lived with two parents 
verse one; meals eaten five to six times a week occurred 24.5% in two parent homes compared to 
21.4% in single parent homes; and meals seven times a week occurred 36.4% in two parent 
homes compared to 31.2% in single parent homes.  
Sex 
 Sex emerged as a key theme within the review. Male and female study participants were 
found to display differing individual food literacy attributes and dietary behaviours, in addition 
to experiencing varying impacts from societal factors, such as SES. Females were found to score 
higher in nutritional knowledge than males in seven out of eight studies that discussed or 
reported sex differences (Bailey et al., 2019; Ghasab et al., 2017; Gracey et al., 1996; Nagy-
Pénzes et al., 2020; Sichert-Hellert et al., 2011; Souza Santos et al., 2019; Vaitkeviciute et al., 
2014). In knowledge test scores females had a mean score of 5.3 compared to males 4.8 
(p=0.011) (Gracey et al., 1996) and were found to have slightly higher nutritional knowledge 




Santos et al., 2019). However, a study by Sahingoz & Sanlier (2011) found no significant 
differences in nutritional knowledge by sex. 
 Females were also found to have higher self-efficacy scores in relation to food and food 
related activities (Gracey et al., 1996), such as food preparation and reading food labels (Ghasab 
et al., 2017, Vaitkeviciute et al., 2014). A study that measured attitudes and values attributed to 
food, found the male adolescents place a significant higher value on the benefits of four types of 
meats compared to females (p values ranged between 0.01 - 0.0001) (Sahingoz & Sanlier, 2011, 
p.274).  Whereas females were found to attribute a higher value towards FVC than males; 
females scored higher on questions such as “should consume fruits” (p=0.007) and “vegetables” 
(p=0.003) as compared to males (Sahingoz & Sanlier, 2011, p. 274). Additionally, a mixed 
methodology study found females between 15 and 17 years of age were more concerned about 
portion size than their male counterparts (p≤0.05) (Ronto et al., 2016). Another study reported 
female diet decisions to be more impacted by weight control and appearance than their male 
counterparts, 85% of females’ verses 67% of males kept watch of their weight (p<.001) (Lai 
Yeung, 2010). These findings highlight that value attributed to portion sizes, fruits and 
vegetables, and higher FVC should be viewed cautiously as these values and behaviours may be 
more related to concern over weight status and may not be representative of higher food literacy.  
 When measuring dietary behaviour through FVC, females frequently consumed higher 
levels than their male counterparts (Bailey et al., 2019; Ghasab et al., 2013; Park et al., 2013; 
Ronto et al., 2016; Sahingoz & Sanlier, 2011); females consumed higher levels of vegetables 
(p≤0.001) and fruits (p≤0.05) as compared to males (Pearson at al., 2009). Contradictory to study 
results reporting females to have higher FVC, one study found that 25.3% of females had a 




inactivity, low FVC and unhealthy fat intake) compared to 14.2% of males (Sanchez et al., 
2007). However, when measuring for only one risk factor - low FVC - females had a lower risk 
at 6.3% compared to males at 11.3% (Sanchez et al., 2007). Males were also found to have 
significantly higher fat consumption scores as compared to females (mean score 6 verses 5.4, 
p<0.0001); SES had no significant effect of the consumption scores (Gracey et al., 1996).  
 Although females are reported to have higher nutritional knowledge and self-efficacy, 
these attributes did not necessarily translate into healthier dietary behaviours.  In a longitudinal 
study females and males demonstrated diet change in different areas; females demonstrated an 
increasing rate of breakfast skipping as compared to males (13.7% verses 10.2%, p≤0.01), while 
males increased snacking (16% verses 7.8%, p≤0.001) and their consumption of fast foods 
(26.2% verses 15.3%, p≤0.001) as compared to females (Pearson at al., 2009). Consistent with 
the knowledge synthesis studies (Ghasab et al., 2013; Vaitkeviciute et al., 2014), primary studies 
within this review found that female adolescents skipped breakfast more frequently than males 
(p<0.001) (Videon & Manning, 2003); 34.6% (Pearson et al., 2009) to 40.7% (Park et al., 2013) 
of females skipped breakfast most days compared to 23.9% (Pearson et al., 2009) to 31% (Park 
et al., 2013) of males.  
 Socio-economic status was found to impact the dietary behaviours of females and males 
at different rates. While only 43.4% of females at low SES schools ate breakfast regularly, 
compared to 73.0% of females from high SES schools regularly consumed breakfast (ꭓ2 19.16, 
p=0.0140), male breakfast consumption between SES schools showed no statistically significant 
difference, ranging from 72.5% to 74.0% (Gracey et al., 1996). Another study reported similar 




likelihood of no daily breakfast consumption (OR 1.50, CI 1.07-2.09, p=0.038), and no daily 
fruit (OR 2.05, CI 1.40-3.00, p<0.001) (Pitel et al., 2013).  
 Socio-economic status was frequently measured by either highest level of household 
education (n-8/28) (Bau et al., 2011; Hanson et al., 2004; Pitel et al., 2013; Sahingoz & Saniler, 
2011; Sanchez et al., 2007; Sichert-Hellert et al., 2011; Videon et al., 2003) or maternal 
educational (n=1/28) (Pearson et al., 2009). Higher household education was associated with a 
lower likelihood of poor female dietary behaviour; no breakfast (p=0.038), no daily fruit 
(p<0.001), and no daily vegetables (p=0.001), however no significant relationships were noted 
related to SES and breakfast or fruit consumption among male adolescents (Pitel et al., 2013). 
Interestingly, although a study found female nutritional knowledge scores to increase as 
education level increased for both the father (60% to 64%, p<0.0069) and mother (58% to 64%, 
p<0.0128) (Sichert-Hellert et al., 2011), another found only maternal education to impact female 
nutritional knowledge scores (Bau et al., 2011). Higher maternal education was also found to be 
associated with healthier adolescent dietary behaviour’s (measured by KIDMED) and a higher 
nutritional knowledge score for both males and females (p<0.05), however, the father’s 
education was found to have no significant impact (Sahingoz & Sanlier, 2011). 
 Overall, female adolescents experienced a higher influence on their behaviour from their 
parents, in particular their mother. One study found that sex differences had greater influence 
than any other categorical influences on health behaviour, with “unfavorable food frequency” 
scores, food frequency scores in the lower 25th percentile, higher for adolescent females from 
homes where the mother had less than grade 10 (OR 3.3, CI 1.7-6.2, p<0.001) compared to those 




between the fathers education and female adolescent food frequency scores (Bau et al., 2011, 
p.1763).  
 Maternal employment was also found to negatively impact female adolescent dietary 
behaviour. Females who had mothers not in paid employment were more likely to decrease their 
snacking over a 2-year period (p≤0.05) and were less likely to increase their fast-food 
consumption (p≤0.05) as compared to those who had mothers in full time employment (Pearson 
at al., 2009). Additionally, in another study the presence of a mother at home improved healthy 
eating index scores for females (p<0.01) but had no statistical impact on males (Park et al., 
2013). Although females living in neighborhoods with a high density of supermarkets and fast-
food outlets were more likely to be obese compared to females living in less dense 
neighborhoods (OR 1.03, CI 1.01-1.05,  p<0.01), the maternal employment status (not working 
outside the home) neutralized the effect high density neighborhoods had on females, resulting in 
a higher healthy eating index score (p<0.01), however there was no statistically significant affect 
for males (Park et al., 2013). Instead, males in the same neighborhoods likelihood of being obese 
was linked to the economic status of the neighborhood; males in low SES neighborhoods had 
higher odds of obesity compared to males living in higher SES neighborhoods (OR 1.37, CI 
1.06-1.76, p<0.01) (Park et al., 2013).  
 Household composition influenced the dietary behaviours of males and females 
differently. Males who came from dual parent homes were less likely to consume low quantities 
of fruits and vegetables (p≤0.05), whereas females were more likely to consume higher 
quantities of fruits and vegetables and snack less frequently (Pearson at al., 2009). The presence 




likely to have low consumption of vegetables (p≤0.05), and females consumed breakfast more 
often (p≤0.05) (Pearson at al., 2009).  
 Barriers within the home and school environment were more frequently reported by 
females than by males, such as the lack of availability to healthy foods within the home and 
school setting (Ghasab et al., 2017; Gracey et al., 1996). When fruits and vegetables were 
‘always available’ in the home, females were found to have higher FVC (median of 3.99) as 
compared to households where fruits and vegetables were ‘sometimes or never available’ 
(median 2.69) (p<0.01), however no statistical significance relationships were noted between 
males and home food environment (Hanson et al., 2004).  
 Household dietary behaviours impact females and males differently over the life span. A 
20-year longitudinal study reported sex differences attributed to factors influencing dietary 
change (Lake et al., 2004). Both males (62%) and females (59%) identified their partners to 
significantly influence their diet, however 41% of males identified their partners as a positive 
influence compared to 29% of females (p=0.015), with only 3% of males identifying their 
partners as a negative influence compared to 15% of females (p=0.015) (Park et al., 2004). 
Although no statistical significance was found between sexes attributed to the influence that their 
parents had on their present dietary behaviours, 47% of females perceived their parental dietary 
habits in their youth to continue to impact their nutritional behaviours 20 years later (32% 
positively), compared to compared to 38% of males (27% positively) (Lake et al., 2004). 
Additionally, in a cross-sectional study on adolescent’s parental dietary behaviour impacted 
males and females differently (Hanson et al., 2004). Parental consumption of four or more 
servings a day of fruits and vegetables compared to those who consumed less than one, was 




(Hanson et al., 2004). However, higher parental consumption of dairy, four or more servings per 
day compared to less than one, increased dairy consumption in males (p<0.01), but had no 
statistical impact on the intake of females (Hanson et al., 2004). 
 Studies referred to study participants as boys or girls, male or female, mothers or fathers, 
and gender identity was not identified or discussed. However, it should be noted that “the 
language related to gender identity and sexual orientation has …evolved rapidly” (American 
Psychological Association [APA], 2020, p.138), and since the majority of the included studies 
were published prior to the APA 7th edition, no study used bias free language. It is not evident if 
those that identified as male or female, boys or girls, reported their sex assigned at birth or 
current sexual orientation. The terms male and female, and not boys or girls, are used to refer to 
sex in the present study, however the complexity related to these terms as mentioned above 
remains, as does the potential for bias. 
Age   
 Food skills have been found to increase with age; a secondary analysis of two observation 
studies found that the older group of participants as compared to the younger group used food 
media more (23.1% vs 0%), practiced more plating (46.2% vs 16.7%), and showed more food 
preparation behaviours, such as washing and peeling produce (30.8% vs 0%) and measuring 
ingredients (23.1% vs 5.6%) (Raber et al., 2018 et al.). Additionally, nutritional knowledge in 
adolescents was found to grow by 2% per year, by age of respondents in a cross-sectional study 
(Sichert-Hellert et al., 2011). However, despite these positive changes with increasing age, 
adolescents were also noted to participate less frequently in family meals (Utter et al., 2013) and 
skip breakfast more often (p<0.001) (Videon & Manning, 2003). The impact of increasing age is 




studies that were longitudinal in nature, both were prospective cohort study, and discussed 
changes in dietary behaviour in participants at two different ages, one on 20 years (Lake et al., 
2004) and one in two years (Pearson et al., 2009).  
Summary  
 Themes within the literature in relation to sex, age, individual food literacy attributes and 
SES. Food literacy is a relatively new concept, with the definition identified to guide this review 
first developed in 2014 (Vidgen & Gallegos, 2014) and the guiding framework in 2017 (Azevedo 
Perry et al., 2017), later revised in 2019 (Thomas et al., 2019). Since this review encompasses 
articles dating back to 1996, it is not surprising that the vast majority of articles do not include all 
food literacy characteristics, and the definitions of food literacy and measurements of each 
attribute differ. As a collection of interrelated and multifaceted characteristics (Thomas et al., 
2019), few studies, including more recent studies, were able to encompass the full complexity of 
food literacy, making it difficult to directly associate food literacy with dietary behaviour. 
Additionally, the wider contextual factors captured in the ecological attributes of food literacy 
vary in measurement and definition between the studies. Despite the challenges associated with 
the lack of consistency between definitions and measurements, the individual characteristics and 
attributes that comprise food literacy have been shown to impact adolescent dietary behaviour.  
 Programs successful in changing dietary behaviours and increasing self-efficacy and 
confidence incorporated food skills into their interventions (Bailey et al., 2019; Brooks & 
Begley, 2014; Vaitkeviciute et al., 2014). Most studies measured confidence from the 
perspectives of the adolescent, whether they felt they had sufficient knowledge or skill in a 
specific area (Lai Yeoung, 2010; Ronto et al., 2016), compared to an assessment of food literacy 




were often conducted in convenient settings such as schools and health clinics. A gap identified 
in this review is the absence of studies that assess the ability of an adolescent to perform food 
skills, and how this performance related to dietary behaviour. Future studies may benefit from 
evaluating food literacy attributes pre- and post-intervention and incorporating assessments of 
activities such as cooking and shopping. Considering programs that include food skills within 
their intervention report a higher success rate in changing behaviour, the investigation into the 
impact food skills have on dietary behaviours warrant further exploration. 
 Programs where interventions aimed to increase nutritional knowledge or to evaluate the 
impact of nutritional knowledge on dietary behaviours resulted in inconsistent dietary change. 
Nutritional knowledge levels were impacted by SES, measured by household education levels 
and household income, adolescents from homes with higher SES exhibited greater nutritional 
knowledge (Fleary et al., 2018; Sahingoz & Sanlier, 2011; Sichert-Hellert, 2011) and healthier 
dietary behaviour (Bau et al., 2011; Fleary et al., 2018; Ghasab et al., 2017; Gracey et al., 1996; 
Park et al., 2013; Pearson et al., 2009; Pitel et al., 2013; Videon & Manning, 2003). The 
evidence is not clear whether nutritional knowledge or SES had a greater impact on dietary 
behaviours.  
 Socio-economic status and learning environments had a significant impact on the dietary 
behaviours of adolescents. Higher SES measured by education or income impacted dietary 
behaviour positively (Bau et al., 2011; Fleary et al., 2018; Ghasab et al., 2017; Gracey et al., 
1996; Nagy-Pénzes et al., 2020; Park et al., 2013; Pearson et al., 2009; Pitel et al., 2013; Videon 
& Manning, 2003). The most cited barrier to healthy eating was the availability of healthy food 
options within the home or school setting (Ghasab et al., 2017; Gracey et al., 1996; Hanson et al., 




impacted adolescent dietary behaviours (Park et al., 2013), as when unhealthy foods were 
available, they were chosen over healthy options. Additionally, as SES declined, other risk 
behaviours increased and were generally associated with more unhealthy dietary behaviour 
(Fleary et al., 2018; Gracey et al., 1996).   
 Food literacy attributes occur and impact dietary behaviour differently between males 
and females. Most studies found that female adolescents had higher nutritional knowledge 
(Bailey et al., 2019; Ghasab et al., 2017; Gracey et al., 1996; Sichert-Hellert et al., 2011; 
Vaitkeviciute et al., 2014) and FVC (Bailey et al., 2019; Ghasab et al., 2013; Nagy-Pénzes et al., 
2020; Park et al., 2013; Ronto et al., 2016; Sahingoz & Sanlier, 2011; Souza Santos et al., 2019) 
as compared to their male counterparts. However, these traits were not consistently attributed to 
healthier diet behaviour, as more female adolescents skipped meals (Garrido-Ferándex et al., 
2020; Ghasab et al., 2013; Nagy-Pénzes et al., 2020; Park et al., 2013; Pearson et al., 2009; 
Vaitkeviciute et al., 2014; Videon & Manning, 2003) and were either just as likely or more likely 
to practice poor dietary behaviours as compared to males (Lai Yeung 2010; Park et al., 2013; 
Sanchez et al., 2007; Sichert-Hellert et al., 2011). Ecological factors also influence females 
differently than males, such as household education, which was found to impact the nutritional 
knowledge scores of female adolescents more than males. However, when household education 
was evaluated by sex, maternal education had the greatest impact on the dietary behaviours of 
both sexes of adolescents (Bau et al., 2011; Pearson et al., 2009; Sachingoz & Sanlier, 2011).  
 Food and nutritional knowledge increased by approximately 2% a year with respect to the 
age of survey respondents (Sichert-Hellert et al., 2011), yet dietary behaviours were poorer 
(Pearson et al., 2009; Videon & Manning, 2003), possibly attributed to changing ecological 




and social acceptability having a higher influence (Tarabashkina et al., 2016). Due to lack of 
longitudinal studies and a lack of attention to development age within primary studies, the 
impact age has on food literacy and dietary behaviours is difficult to assess.  
Strengths and Limitations of Review  
 This review was based on a systematic methodological framework, study question and 
key terms guided by the PIE model, it followed the PRISMA reporting guidelines, and the search 
terms and analysis were guided by the food literacy framework developed by Thomas et al. 
(2019).  
 A limitation of this review is that it only includes peer reviewed literature; a search was 
not conducted for grey literature and as an emerging concept this methodology did not prioritize 
inclusion of government papers describing population health initiatives that aim to improve 
population food literacy. A second limitation, which is also reported in food literacy knowledge 
synthesis studies (Bailey et al., 2019; Brooks & Begley, 2014), is that definitions, and 
conceptualizations of the attributes of food literacy differ between studies, making it difficult to 
establish concrete search terms, resulting in a broad range of studies and difficulty in establishing 
definitive conclusions. A third limitation relates to potential response bias within the studies that 
measure food literacy attributes based on surveys, questionnaires, or 24-hour recall, reported by 
the respondent (n=22/28). Although the majority of these studies employed strategies to reduce 
bias such as anonymous data collection and randomization strategies, the potential remains for 
bias based on socially desirable responses and limit the introduction of new concept development 
encouraged through open ended questions. Studies, such as Raber et al. (2018) that reviewed 




desirability bias, as well as mixed methodology studies such as Ronto et al (2016) where focus 
groups allow for the exploration of emerging themes.  
Conclusion  
 This literature review described the current state of the knowledge related to the 
relationships between adolescent food literacy and dietary behaviours. The review identified that 
food skills remain an underexplored attribute of food literacy and those interventions aiming to 
change dietary behaviours should consider the incorporation of food skills within their programs. 
However, SES and the availability of healthy food options within the home significantly impact 
the ability of adolescents to develop food literacy and healthy dietary behaviours.   
 During study selection, there were limited studies that evaluated food literacy from the 
perspective of the adolescent, resulting in merely 28 of 2,235 non duplicate citations being 
included in the present review, of which only 5 touched on each food literacy heading within the 
food literacy framework (Table 3). The 2013 Canadian community health survey (CCHS) rapid 
response on food skills (Part 2) – mechanical skills and food conceptualization (FS2) is a 
comprehensive data set that includes questions related to food skills that incorporate nutritional 
knowledge and self-efficacy, as well as data associated with ecological attributes. This data set 
offers an opportunity to further examine the impact food skills have on adolescent dietary 
behaviours. Fruit and vegetable consumption represent a rational outcome variable to measure 
healthy dietary food choices among adolescents, as it was the most commonly measured dietary 
behaviour outcome among the primary studies (16/22 primary studies) included in this review 
(Bau et al., 2011; Chartatos et al., 2018; Hanson et al., 2004; Lai Yeung, 2010; Nagy-Pénzes et 
al., 2020; Orehek & Ferrer, 2018; Park et al., 2013; Pearson at al., 2009; Pitel et al., 2013; Raber 




Videon & Manning, 2003). Thus, the purpose of the proposed research project is to conduct a 
secondary analysis of the CCHS rapid response on FS2 to answer the research question, how 





Chapter 3: Methods 
 Data for the present research was obtained from a secondary analysis of the 2013 
Canadian Community Health Survey (CCHS) Rapid Response on Food Skills (Part 2) – 
mechanical skills and food conceptualization (FS2). A descriptive research design was employed 
to describe the relationships between food literacy attributes of Canadian adolescents and FVC. 
The data source, study design, sample population, variable selection, and employed statistical 
analysis will be discussed in the following chapter.   
Rapid Response on Food Skills (Part 2) – Mechanical Skills and Food Conceptualization 
Data Set 
 
 The Rapid Response on Food Skills (Part 2) – mechanical skills and food 
conceptualization is a continuation of the rapid response on food skills part 1 - knowledge, 
planning and transference of skills (Statistics Canada, 2013b). Each rapid response module is 
independent of the other and can be asked separately (Statistics Canada, 2013b).  Rapid response 
surveys aim to obtain national estimates on an emerging or specific topic related to population 
health (Statistics Canada, 2013a). The CCHS rapid response survey takes a maximum of two 
minutes per interviewee and questions are asked of all CCHS respondents during a single 
collection period of two months (Statistics Canada, 2013a). The survey was developed in 
collaboration with specialists from Statistics Canada, federal and provincial departments and/ or 
academic fields for computer assisted interviewing (CAI) (Statistics Canada, 2013a). The survey 
was field tested prior to CCHS data collection for observation of respondent reaction to the 
survey, time estimates for various sections, study response rates, and to test feedback questions 
(Statistics Canada, 2013a).  
 The CCHS is an annual cross-sectional survey that targets a sample size of 65,000 




control for potential volunteer bias, the CCHS employs controlled randomization sampling 
strategies. Sample populations over the age of 18 years are selected using selection probabilities 
within an area frame method that gives relatively equal importance proportionally to the 
populations residing in 110 health regions (HR) and 10 provinces, excluding populations living 
in the Territories, on Aboriginal reserves or settlements, within foster care, institutions, and full-
time members of the Canadian Forces. (Statistics Canada, 2013a). Aboriginal is the term used to 
refer to people who “are usually those with ancestors who resided in North America prior to 
European contact and who identify with one of the three Aboriginal groups listed on the 
questionnaire: First Nations (North American Indian), Métis and Inuk.” (Statistics Canada, 
2013c, p.73). Sample populations between the age of 12 and 17 years are selected by using the 
Canadian Child Tax Benefit Frame, one child per household is selected to complete the survey 
(Statistics Canada, 2013a). To minimize sampling errors, CCHS uses highly skilled and trained 
interviewers (Statistics Canada, 2013a). Missing data related to partial completion was reported 
as minimal, with the majority of missing data or non-response occurrences classified as a “total 
non-response”, described as a selected respondent who refused to be interviewed or by the 
inability of the interviewer to contact the selected respondent (Statistics Canada, 2013a). Missing 
data attributed to “total non-response” were handled by adjusting the weight of persons who 
responded to the survey based on the characteristics available for both the respondents and non-
respondents (Statistics Canada, 2013a). 
 Once a household had been selected, all members of the household are listed and all 
persons over the age of 12 are recorded. Through various probabilities based on age and 
household composition, one person from the household is selected to participate in the survey 




computer assisted personal interviewing (CAPI) and 60% are over the phone using computer 
assisted telephone interviewing (CATI) (Statistics Canada, 2013a). Strengths of computer 
assisted interviewing (CAI) include a case management and data transmission functionality, as 
well as the ability to customize interviews to the respondent’s characteristics and survey 
responses, providing immediate feedback and edits to check for inconsistent answers (Statistics 
Canada, 2013a). Interviews are conducted by an interviewer who is competent in the language 
primarily spoken by the respondent (Statistics Canada, 2013a).  
 Responding to the survey is voluntary and data is collected directly from the respondents 
(Statistics Canada, 2013a). In 2013, 61,103 individuals completed the CCHS survey, a response 
rate of 67.0% (Statistics Canada, 2013a). In January and February of 2013, 15,723 respondents 
were determined to be within the scope for the Food Skills (Part 2) rapid response, of which 
12,072 households agreed to participate, with 10,701 individuals completing the survey, 
representing a combined response rate of 68.1% (Statistics Canada, 2013b).  
Rapid response sample weights are “calibrated by province by age group by sex, instead 
of the usual Health region by age group by sex” (Statistics Canada, 2013b, p.2). Due to the 
smaller sample sizes of the rapid response survey, it can be difficult to obtain high quality 
estimates at a detailed level, hence the recommendation by Statistics Canada to create national 
level estimates, or depending on sample size, provincial level estimates (Statistics Canada, 
2013b). In consideration of the above recommendation, analysis was only conducted on 
bootstrapped1 results to ensure the quality of the sampling distribution was representative of the 
 
1 Bootstrapping methods are procedures “that provide alternative ways to estimate the variance and standard error of 
a parameter by repeated resampling from a sample. Bootstrapping is a nonparametric approach to statistical 
inference that can be applied to any data because it required no assumptions about underlying population 
distributions. ... “This resampling provides an estimate of what we would have gotten had we sampled repeatedly 





overall population. Bootstrapping was employed to calculate percentages, standard error, 
confidence intervals and coefficients of variation, and to test statistical significance of 
differences.  
Cross-sectional studies, such as the CCHS, collect large volume of data, and are useful 
for calculating prevalence rates, recognizing trends and patterns, and serving as preliminary data 
to support subsequent, more extensive research (Thompson & Panacek, 2006). The analysis of 
national cross-sectional data collected in the CCHS FS2 was utilized to describe the prevalence 
of food literacy characteristics within the Canadian adolescent population and the patterns or 
relationships between the identified variables.  
A request to access the confidential Master Data File for the 2013 CCHS Rapid Response 
on Food Skills (part 2) – Mechanical skills and food conceptualization was made to Statistics 
Canada for access to the regional data center (RDC) program; approval was received October 15, 
2019. All analyses were conducted in and vetted through the RDC, as the CCHS FS2 is not 
available as a Public Use Microdata Files (PUMF).  
Sample Population 
The study sample was drawn from households where adolescents aged 12 to 17 years of 
age were selected as survey respondents. Only survey respondents who answered the questions 
related to the dependent variable, total daily fruit and vegetable consumption (FVCGTOT), were 
included. Responses to questions pertaining to highest level of household education attainment, 
total household income, and geographical location (Province of residence) were answered by the 
person most knowledgeable (PMK) in the household, and not the adolescent respondent selected 




Variable Selection  
 The food literacy framework by Thomas et al. (2019) was used to guide the variable 
selection and analysis. Figure 4 displays the food literacy framework and the selected survey 
variables that aligned with each food literacy category. A complete list of study variables is 
available in Appendix D. The CCHS FS2 was chosen for secondary analysis as it contains 
questions pertaining to food skills that are reflective of food literacy attributes identified by 
Thomas et al (2019).  For example, questions that assess the individual characteristics of 
nutritional knowledge, self-efficacy and food skills are reflected in questions related to the 
respondent’s ability to use a knife or peel vegetables, to cook from basic whole ingredients 
versus ready to eat and take-out options, to follow a recipe, or to adjust a recipe to make it 
healthier. Dietary behaviour was assessed through questions pertaining to FVC and perceived 
eating habits. The societal category (the meso-and macrosystem that interact with food 
decisions) included variables assessing household socio-economic attributes, or SDH, including 
highest level of household education attainment, total household income, and household 
composition. Age, sex, immigration status, and survey respondents who identify as Aboriginal, 
represent both population characteristics and SDH (CPHA, 2021; Office of Disease Prevention 
and Health Promotion 2021) which are captured under the societal/ external factors. However, 
the Aboriginal population identified within this survey are only representative of the survey 
respondent’s who self identify as Aboriginal, and do not represent the larger Canadian 
Aboriginal population.  
 Provincial residency was included to allowed for the comparison of variances and 
similarities between provinces. Additional variables possibly associated with food literacy were 




Specifically, BMI has been negatively associated with nutrition and healthy dietary behaviours in 
some studies (Vaitkevičiūtė & Petrauskienė, 2019), while perceived health status may influence 





Study Variables From Canadian Community Health Survey - Rapid Response on Food Skills 
(Part 2) – Mechanical Skills and Food Conceptualization Data Set That Align With Categories 
From the Food Literacy Framework by Thomas et al., 2019.  
 
Note. Food literacy table adapted from “Complexities in conceptualizing and measuring food 
literacy” by H. Thomas et al., 2019, Journal of the Academy of Nutrition and Dietetics, 119(4), 
563-573. Variables represented in table are from the “Canadian Community the Health Survey, 
Rapid Response on Food Skills (Part 2) – mechanical skills and food conceptualization, data set” 
(Statistics Canada, 2013).  
Statistical Analysis 
Statistical analysis was conducted in SPSS (version 24) (IBM Corp., 2013) and STATA 
(version 15) (Stata Corp, 2015) software. SPSS was used to apply the inclusion criteria for age 
and to prepare the data for analysis. The data file was then merged with the bootstrapping and 




bootstrapped weights applied. Bootstrapping was employed to estimate distribution, to calculate 
confidence intervals and coefficients of variation, and to test the statistical significance of 
differences for all data analyses. The employment of bootstrapping procedures is intended to 
allow for probability-based estimation of the population distribution from the survey data, by 
applying an empirical technique “to estimate the variance and standard error of a parameter by 
repeated resampling of a sample” (Vogt & Johnson, 2011, p.36). A significance level of p<0.05 
was applied to all cases. The data analyses involved both descriptive and inferential statistical 
tests. The relationships between independent and dependent variables were analysed through 
correlational and regression statistical tests. The study used a non-experimental, descriptive 
correlational research design. A descriptive research design was chosen as the study does not 
involve the employment of an intervention, rather the intent was to describe relationships 
between variables previously collected. This research design aligns with the study’s aim to 
describe the relationship between food literacy attributes of Canadian adolescents aged 12 to 17 
years and FVC using cross-sectional data collected in 2013.  
Descriptive Analysis  
Univariate statistical analysis described the study population and selected variables 
numerically as percentages, numbers, and mean values. Variability within the data was described 
by standard deviation.  
 Bivariate descriptive analysis between independent and dependent data were analyzed 
using cross-tabulations, chi square, and simple logistic regression. The dependent variable was a 
binary variable measuring the frequency of FVC daily, less than 5 times (FVC=0) and 5 times or 
more (FVC=1), created from the variable FVCGTOT.  The selection of FVC as an outcome 




prevention recommendations, which amongst several strategies, calls for increased adolescent 
FVC. Consuming fruit or vegetables five or more times a day was selected as a measure of 
healthy food behaviours for three reasons. First, a minimum intake of five servings of fruits and 
vegetables per day is widely referenced in the literature as the recommended minimum intake if 
fruits and vegetables internationally (Roark & Niederhauser, 2012), and approaches the 
recommendations of Health Canada for daily servings of fruit and vegetable intake the year the 
CCHS survey was conducted; seven to ten for adults, six for children aged 9-13, and seven to 
eight for children aged 14-18 (Health Canada, 2019). Secondly, FVC was the most commonly 
measured dietary behaviour outcome found within this studies literature review (Bau et al., 2011; 
Chartatos et al., 2018; Hanson et al., 2004; Lai Yeung, 2010; Nagy-Pénzes et al., 2020; Orehek 
& Ferrer, 2018; Park et al., 2013; Pearson at al., 2009; Pitel et al., 2013; Raber et al., 2018; 
Ronto et al., 2016; Sanchez et al., 2007; Souza Santos et al., 2019; Utter et al., 2013; Videon & 
Manning, 2003). Thirdly, the data collected in the survey used for this study has recorded fruit 
and vegetable intake as less than five times a day, five to ten times a day, and more than 10 times 
a day.  
 Results were reported as percentages and p values, which were derived from chi square 
analysis, and odds ratios from simple logistic regression analysis. Assumptions for the chi square 
tests and simple logistic regression models of n quota were evaluated within the RDC based on 
the non-bootstrapped sample. When variables failed to meet the assumption of n, they were 
recoded until the assumption for n was met. The most appropriate variable categories were 
recoded based on clinical applicability of the existing categories to meet the n quota. Variable 




while included in the description of the population, missing data were not included in the chi 
square or logistic regression models.  
 Logistic regression models were examined for multicollinearity among included 
variables. Variables that were significant at the bivariate level were considered for inclusion at 
the multivariate model level, and in some cases non-significant variables were also included as 
possible predictors if they were significant within the literature or based on clinical experience. 
Covariates identified within the literature were selected based on significant relationships to food 
literacy and adolescent FVC, including sex and highest level of household education attainment. 
Although total household income had statistically significant relationships to adolescent FVC at 
the bivariate level, it was not selected as a covariate at the multivariate level due to the lack of 
consistency as a predictor of SES within the literature. Within the literature, income was most 
frequently used as a measure of SES in combination with household education, rather than as an 
independent variable (Bau et al., 2011; Hanson et al., 2004; Nagy-Pénzes et al., 2020; Sichert-
Hellert et al., 2011; Souza Santos et al., 2019). Additionally, income as a variable may not be 
representative of SES due to cost of living variations geographically across Canada, which 
cannot be controlled for with the level of geographical data available within the CCHS FS2. 
Despite the sample being bootstrapped, the actual samples (n) in less populated provinces are 
low, thus data pertaining to provincial populations should be used with caution and may not be 
generalizable to the populations of these regions. Additionally, provincial data is not broken 
down by urban verses rural, or by the socioeconomics of neighbourhoods or regions, as such it is 
difficult to ascertain the ecological or environmental impact that provincial geography has on 
FVC of Canadian adolescents. To account for the aforementioned concerns related to provincial 




vegetables to a recipe to make it healthier was also removed from the multi logistic regression 
models due to multicollinearity concerns associated with the variable adjusting a recipe to make 
it healthier’, which was retained in the final model.  
Multivariate Analysis   
Logistic regression was selected to analyse the relationship between food literacy 
variables and FVC, as this type of analysis allows for the use of both categorical and continuous 
independent variables within the analysis, thereby expanding the number of independent 
variables to be analysed. The final logistic model was developed from variables that had a 
statistically significant relationship to FVC at the bivariate level. Variables not showing 
statistical significance at the bivariate level were considered for inclusion if identified within the 
literature or clinical practice as important, such as sex.  
The goodness of fit test, estat gof postestimation command for the Hosmer-Lemeshow 
goodness-of-fit test statistic, was reported as an indicator of explanatory power for the final 
logistic regression model (Xing, 2016). Although the use of data sets containing large samples, 
such as the Statistics Canada survey data, “is thought to mitigate concerns about potential 
influential observations by minimizing the contribution of any given observation”, influential 
outliers can still arise in these large samples (Ryan et al., 2015, p.4). The required diagnostic 
statistics through STATA to identify the confidence interval displacement diagnostic (C 
diagnostic) and the DFbeta diagnostic (the standardized difference in the parameter estimate due 
to deleting given observations) are not available for bootstrapped data, therefore it has been 
recommended to assess the final model for outliers, leverage, and influence (Ryan et al., 2015; 
Zhang, 2016). Influential observation analysis was conducted on the model. Multivariate outliers 




assessed for changes in the sign or direction of the odds ratios or changes in significance.  No 
significant shift of the coefficient greater than 14%, nor change in significance of included 




Chapter 4 – Results 
 An overview of the study sample, including food literacy individual characteristics and 
societal/ external food literacy factors are provided in Chapter 4. The differences between the 
likelihood of study variables predicting FVC in Canadian adolescents are also discussed. Finally, 
the results of the logistic regression model will be discussed. Study results specify whether the 
reported N values are representative of the non-bootstrapped or the weighted bootstrapped 
sample. The reported statistical measures, including percentages, p values, and odds ratios are 
representative of the weighted bootstrapped data analyses run in STATA. 
Study Sample Characteristics  
 Data from 790 Canadian adolescent (age 14.7 ±0.14 years; range 12-17 years) were 
included in the current analysis. This population was drawn from 896 households where 
adolescents aged 12 to 17 years of age were selected and responded to the 2013 CCHS FS2. 
Sample characteristics are shown in Table 4. All data are reflective of answers provided directly 
by the adolescent selected for the survey, unless indicated that the question was answered by the 






Descriptive Characteristics of Study Sample, Canadians, 12 to 17 Years of Age, Canadian 
Community Health Survey – Rapid Response on Food Skills (Part 2) – Mechanical Skills and 
Food Conceptualization 2013 (N=790), (Weighted N=2,127,482). 








Sex    
Male 50.2 1,067,145 409 
Female 49.8 1,060,337 381 
Age    
12 13.8 293,380 112 
13 13.2 279,977 124 
14 18.6 395,073 138 
15 19.7 419,965 142 
16 18.4 390,818 137 
17 16.4 348,269 137 
Immigration status of adolescent     
Country of birth outside of 
Canada  
12.5 265,510 68 
Born in Canada  86.5 1,841,123 714 
Missing  1.0 20,888 8 
Aboriginal identity (Self identified)    
Aboriginal (First nations, 
Metis, Inuit) 
5.1 107,800 66 
Not Aboriginal 81.1 1,725,175 640 
Not applicable a  12.5 265,084 68 
Missing  1.4 29,529 16 
Living arrangements of adolescent 
respondent  
   
Not living with parent 10.5 224,237 84 
Living with single parent 20.4 434,645 136 
Living with 2 parents  68.5 1,458,176 565 
Missing  0.5 10,697 5 
Self-perceived health      
Very good to excellent  68.2 1,451,368 554 
Poor, fair, or good  31.8 676,114 236 
Missing  0.0 0 0 
Respondents’ opinion of own 
weight (self reported)  




Just about Right  73.5 1,564,338 592 
Under or over weight  21.3 453,579 153 
Missing  5.2 109,736 45 
Body mass index (self-reported)    
Neither overweight nor obese  71.6 1,522,852 539 
Overweight/ obese  19.3 410,179 170 
Missing  9.1 194,409 81 
Fruit and vegetable consumption     
Less than 5 time a day 56.4 1,200,751 436 
5 or more times a day 43.6 926,731 354 
Eating habits   
  
Very good to excellent  45.7 972,898 381 
Poor, fair, or good  52.5 1,116,928 396 
Missing  1.8 37,742 13 
Province of residence of respondent 
(PMK)   
 
 
Newfoundland and Labrador 1.7 35,252 28 
Prince Edward Island  0.5 11,284 15 
Nova Scotia 2.9 62,399 31 
New Brunswick 2.1 43,933 29 
Quebec 21.3 453,366 128 
Ontario  40.5 861,843 318 
Manitoba 3.3 70,441 39 
Saskatchewan 2.8 59,910 36 
Alberta 11.4 242,107 78 
British Columbia  13.5 286,997 88 
 
Note: Percentage values are representative of bootstrapped data. PMK= person most 





 The study sample represents a bootstrapped sample of 2,127,482 of the Canadian national 
population aged 12 through 17. Statistics Canada weights data at the person-level to ensure 
weights sum up to known population totals, calibrated by province, age group, and by sex 
(Statistics Canada, 2013b). The weighted sample was comprised of 50.2% male and 49.8% 
female, and more than half of the respondents lived in homes with two parents (68.5%), while 
20.4% lived in single parent households, and 10.5% reported not living with a parent. A higher 
percentage of study respondents came from households reporting higher annual incomes, 42.2% 
from households with income greater than $90,000, compared to 13.6% from households with 
incomes less than $29,999 (Figure 5). A higher percent of respondents came from households 
with higher education; 37.2% were from households where the highest level of household 
educational attainment was a bachelor’s degree or higher, compared to 16.8% from households 
where the highest level of household educational attainment was high school graduation (Figure 
5).  
Figure 5 
 Distribution of Total Household Income From all Sources, Canadians, 12 to 17 Years of Age, 
Canadian Community Health Survey – Rapid Response on Food Skills (Part 2) – Mechanical 
Skills and Food Conceptualization 2013 (N=790). 
 















Highest Level of Household Educational Attainment, Canadians, 12 to 17 Years of Age, 
Canadian Community Health Survey – Rapid Response on Food Skills (Part 2) – Mechanical 
Skills and Food Conceptualization 2013 (N=790). 
 
 Approximately two thirds of respondents reported their health as very good or excellent 
(68.2%), compared to those who reported their health as poor, fair, or good (31.8%). Similarly, 
approximately three quarters of respondents reported their opinion of their weight as just about 
right (73.5%), compared to those who reported their weight as under or over (21.3%). Even 
though the demographic description in Table 4 shows the respondent’s opinion of their weight as 
just about right closely aligned with the percentage of respondents who were neither overweight 
nor obese (71.6%) as measured by the BMI, these two variables were not run for comparison 
purposes for each respondent to confirm alignment. Over half of respondents (56.4%) consumed 
fruits and vegetables less than five times a day. However, the mean FVC among the total sample 
population approaches consumption of fruits and vegetables five or more times, at 4.9 (±0.3) 
servings a day. Just under half of respondent’s reported their eating habits as very good to 
excellent (45.7 %).   
 Study variables representing individual food literacy characteristics are displayed in 
Figure 7. As evident in figure 7, when food skills were more complex, a lower percent of 
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respondents reported high confidence in the skill. For example, while 85.6% of respondents 
reported high confidence in the safe use of a knife, only 48.6% reported high confidence in their 
ability to freeze raw vegetables, and 26.1% in their ability to can foods in glass jars. This pattern 
is also evident in a respondent’s ability to prepare food, were as food preparation variables 
become increasingly complex and require a higher level of food and nutritional knowledge, 
fewer respondents report high levels of skill. For example, while nearly three quarters of 
respondents reported high confidence in their ability to bake from a mix (73.2%), only 59.5% of 
respondents reported high confidence in their ability to bake from scratch, and about a third 
(33.6%) reported high confidence in their ability to adjust a recipe to make it heathier.   
Figure 7 
Sample Variables Descriptive of Individual Food Literacy Characteristics, Canadians, 12 to 17 
Years of Age, Canadian Community Health Survey – Rapid Response on Food Skills (Part 2) – 























Food Skills - Individual food literacy characteristics




Differences Between Food Literacy Characteristics and Their Relationship to FVC  
 The relationships between the selected food literacy variables and the probability of 
consuming fruits and vegetables five or more times per day are displayed in Table 5. 
Independent variables were grouped under food literacy categories that best aligned with each 
variable; however, food literacy characteristics are interconnected and as such there are overlaps 
between categories where variables fit. Although the CCHS FS2 records total daily FVC as 
servings per day, it should be noted when interpreting results that this is a measurement of FVC 





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 Respondents whose opinion of their weight was just about right were more likely to 
consume five or more servings of fruits and vegetables a day compared to those who viewed 
their weight as under or over (OR 2.03, 95% CI 1.23-3.37). However, both groups of 
respondents in relation to their opinion of their weight were more likely to consume fruits and 
vegetables less than five times a day than to consume five or more times a day. Only 48% 
percent of respondents who reported opinion of their weight as just about right and 31% of those 
who reported opinion of their weight as under or over consumed fruits and vegetables five or 
more times a day.  Respondents who reported their perceived health as very good to excellent 
had a greater likelihood of consuming fruits and vegetables five or more times a day compared to 
those who reported their health as poor, fair, or good (OR 1.57, 95% CI 1.05-2.34). 
Individual Food Literacy Characteristics 
 When compared to respondents who report low levels of food skill, respondents were 
more likely to consume fruits and vegetables five or more times a day when they reported high 
skill levels in the ability to cook from basic ingredients (OR 1.84, 95% CI 1.12-3.02), freeze 
vegetables from raw (OR 1.50, 95% CI 1.00-2.24), and to adjust a recipe to make it healthier 
(OR 2.05, 95% CI 1.29-3.26). As previously identified, despite respondents who report higher 
skill levels having a higher probability of consuming fruits and vegetables five or more times a 
day compared to those who report low skill levels, those who report a high skill level continue to 
have a higher frequency of consuming fruits and vegetables less than five times a day compared 
to five or more times. For example, the frequency of respondents consuming fruits and 
vegetables less than five times a day was higher than 50% for those who reported high skill 
levels in the ability to cook from basic ingredients (53%) and to freeze vegetables from raw 




respondents who reported a high skill level also reported higher frequency of consuming fruits 
and vegetables five or more times a day (55%). However, although a respondent’s ability to 
adjust a recipe to make it healthier had a significant relationship to FVC (p=0.002), the ability to 
adjust a recipe by adding fruits and vegetables did not show a significant relationship with FVC 
(p=0.8). 
Dietary Behaviours 
 Dietary behaviours, in addition to being measured by the outcome variables FVC, were 
also reflected in the variable where respondents were asked to rate their eating habits. Perceived 
eating habits remained a significant variable throughout analyses, at both the bivariate (p<0.001) 
and multivariate (p<0.001) levels of analyses. Respondents who reported very good to excellent 
eating habits had a significantly higher likelihood of consuming fruits and vegetables five or 
more times a day (59%), compared to those who reported poor, fair, or good eating habits (30%) 
(OR 3.34, 95% CI 2.25-4.95).  
Societal Food Literacy Characteristics and FVC  
 Socio-economic measures available within the dataset that had a significant relationship 
to FVC included household income (p=0.02), highest level of household education attainment 
(p=0.02), and province of residence (p=0.001). Higher levels of household income were not 
associated with higher probabilities of consuming fruits and vegetables five or more times a day. 
Respondents from households with income between $30,000-$59,999 were less likely to 
consume fruits and vegetables five or more times a day compared to those who came from 
households with income over $90,000 (OR 0.50, 95% CI 0.30-0.82). However, compared to 
respondents who came from households with income over $90,000, the remaining two income 




CI 0.39-1.07) were not found to have significantly higher or lower odds of consuming fruits and 
vegetables five or more times a day. 
 Similar to income, higher levels of household educational attainment were not associated 
with higher probabilities of consuming fruits and vegetables five or more times a day. Compared 
to households where the highest level of educational attainment was a bachelor’s degree or 
higher, households with lower educational attainment, apart from trades, did not show significant 
odds of higher or lower likelihood of consuming fruits and vegetables five or more times a day 
(Table 5). Households where trades education represented the highest level of household 
education attainment, when compared to households where the highest level of educational 
attainment was a bachelor’s degree or higher, had lower odds of consuming fruits and vegetables 
five or more times a day (OR 0.34, 95% CI 0.14-0.81). Households where trades education 
represented the highest household education attainment, also had the lowest frequency (23%) of 
consuming fruits and vegetables five or more times a day compared to all other levels of 
household education. 
 More respondents from Quebec (60%) and New Brunswick (54%) consumed fruits and 
vegetables five or more times a day as compared to those who consumed fruits and vegetables 
less than five times a day. Compared to respondents from the province of British Columbia, 
respondents from Quebec (OR 2.67, 95% CI 1.32-5.43) had higher odds of consuming fruits and 
vegetables five or more times a day, and respondents from Manitoba lower odds (OR 0.35, 95% 
CI 0.13-0.95).  
Predictive Model Results  
 The results from the final logistic regression model are displayed in Table 6. The final 




significant p value of less than 0.001, and a goodness of fit of Prob>chi= 0.19, indicating a good 
fit. Logistic regression analyses found sex to have a significant relationship with FVC (p=0.04), 
with male respondents significantly more likely to consume fruits and vegetables five or more 
times a day compared to females (OR 1.73. 95% CI 1.03-2.88). Additionally, respondents who 
reported very good to excellent eating habits had a significantly higher probability of consuming 
fruits and vegetables five or more times a day compared to those who report poor, fair, or good 
eating habits (OR 2.91, 95% CI 1.84-4.62). Furthermore, those from households where the 
highest level of household educational attainment was trades were less likely to consuming fruits 
and vegetables five or more times a day than those from households where the highest level of 
household educational attainment was a bachelors’ degree or higher, (OR 0.36, 95% CI 0.15-
0.87). An analysis conducted to compare differences between the respondents that were included 
(n=674) and excluded for missing data (n=116) for the final logistic regression model found no 
significant difference between the group’s likelihood of consuming fruits and vegetables five or 





Table 6  
Logistic Regression Model Predicting Probability of Consuming Fruits and Vegetables Five or 
More Times a Day for Canadians, 12 to 17 Years of Age, Canadian Community Health Survey – 
Rapid Response on Food Skills (Part 2) – Mechanical Skills and Food Conceptualization 2013 
(n=674).   
 
Variable SD (z) (SE) 
Adjusted odds 
ratio (95% CI) 
P-
value 
Sex (Ref = female)      
Male 2.08 -0.45 1.73 [1.03,2.88] 0.04 
Opinion of weight (Ref = under or over)      
Very good to excellent  1.57 -0.44 1.55 [0.90,2.70] 0.1 
Eating habits (Ref = poor, fair, or good)      
Very good to excellent  4.54 -0.69 2.91 [1.84, 4.62] <0.001 
Cooking from basic ingredients (Ref = low)      
High 0.71 -0.42 1.27 [0.66, 2.44] 0.5 
Freezing raw vegetables (Ref= low)      
High 1.53 -0.37 1.47 [0.90, 2.40] 0.1 
Adjust a recipe to make it healthier (Ref = low)      
High 1.78 -0.52 1.71 [0.95, 3.10] 0.1 
Highest level of household education 
attainment (Ref = bachelor’s degree or 
higher) 
  
Below High School 1.35 -1.61 2.44 [0.67, 8.87] 0.2 
High School  -1.14 -0.25 0.64 [0.30,1.38] 0.3 
Some Post Secondary Education 0.72 -1.38 1.76 [0.38, 8.16] 0.5 
Trades -2.27 -0.16 0.36 [0.15,0.87] 0.02 
Certificate or Diploma -0.32 -0.26 0.91 [0.53,1.59] 0.8 
 
Note: goodness of fit of Prob>chi= 0.19. 




Chapter 5 - Discussion 
 Study results found a positive relationship between several attributes of food literacy and 
FVC among Canadian adolescents. While basic or simple food skills alone were not found to 
have a relationship, complex and multifaceted food skills were found to positively influence 
adolescent FVC. The relationships found between multifaceted food skills and adolescent FVC 
suggest that food literacy attributes are interconnected and have reciprocal relationships. Societal 
factors and an adolescent’s perception of their eating habits had a significant relationship to their 
likelihood of consuming fruits and vegetables five or more times a day and were found to have a 
relationship with adolescent FVC at both the bivariate and multivariate levels of analyses. 
Although high skill levels in multifaceted food skills were found to have positive relationships to 
adolescent FVC at the bivariate level of analysis, when the highest level of household 
educational attainment, sex, and perceived eating habits were controlled for, these food skill 
variables were not found to have a significant relationship with adolescent FVC, suggesting that 
societal factors potentially influence individual food literacy characteristics.  
 The food literacy framework developed by Thomas et al. (2019) used to guide the 
following discussion, groups food literacy categories under three headings: individual 
characteristics, dietary decisions, and societal/ external factors. Figure 8 displays the variables 
that were found to have a significant relationship with adolescent FVC, and the corresponding 
food literacy category. It should be noted, however, that the food literacy categories and 
attributes operate in an interdependent manner (Azevedo Perry et al., 2017; Thomas et al., 2019), 







 Food Literacy Variables Found to be Predictive of Adolescent Consumption of Fruits and 
Vegetables Five or More Times a Day, for the Sample Population, Canadians, 12 to 17 Years of 
Age, Canadian Community Health Survey – Rapid Response on Food Skills (Part 2) – 
Mechanical Skills and Food Conceptualization 2013 (N=790). 
Note. Food literacy table adapted from “Complexities in conceptualizing and measuring food 
literacy” by H. Thomas et al., 2019, Journal of the Academy of Nutrition and Dietetics, 119(4), 
563-573.  = Variables found in the bivariate analyses to have a significant relationship with 
adolescent fruit and vegetable consumption.  = Variables found to have relationships with 
adolescent fruit and vegetable consumption at the multivariate level of analyses.  
 Individual Food Literacy Characteristics and FVC 
 Individual food literacy attributes that were found to have a relationship with Canadian 
adolescent FVC were multifaceted, comprising of several food literacy attributes. These 
multifaceted food skills were complex in nature, requiring the ability to perform several food 




complex skills were not found to have a relationship with adolescent FVC. Adolescents who 
reported high skill levels in three multifaceted food skills - the ability to cook from basic 
ingredients, freeze vegetables from raw, and to adjust a recipe to make it healthier - were found 
to have a higher probability of consuming fruits and vegetables five or more times a day 
compared to those who reported low skill levels.  
Food Skills 
 Adolescents who report high confidence in their ability to freeze vegetables from raw, 
cook from basic ingredients, and adapt a recipe to make it healthier require the ability to perform 
multiple basic mechanical food skills, such as chopping, measuring, cooking, and reading 
recipes, and as such are multifaceted involving many factors to complete. The positive 
relationships found in this study between multifaceted food skills and adolescent FVC is 
consistent with previous studies that have concluded that food skills include more than simple 
technical skills such as chopping (Azevedo Perry et al., 2017), and that programs which teach 
multifaceted food skills, such as the ability to cook from basic ingredients, have been found to be 
positively associated with FVC (Bailey et al., 2019; Brooks & Begley, 2014). Interestingly, at 
the bivariate level of analyses, the ability to perform basic skills such as the safe use of a kitchen 
knife, and peeling, chopping, and slicing, were not found to have a significant relationship with 
adolescent FVC, suggesting that food skills that have relationships with FVC involve more than 
the performance of a mechanical skill. This study’s findings add to the growing body of research 
surrounding the relationship between food skills and dietary behaviours, suggesting that the level 
of food skill development, and or the complexity of the food skill, may have differing impacts on 




Food and Nutritional Knowledge  
 Food skills that were multifaceted in nature were found to have a significant relationship 
with adolescent FVC, further highlighting how these multifaceted food skills are reflective of 
other food literacy attributes, such as food and nutritional knowledge. For example, to adjust a 
recipe to make it healthier, an adolescent must have the food and nutritional knowledge to know 
what constitutes a healthy meal, and that health choices have a positive influence on their present 
and future well being. The positive relationship found between adolescent FVC and those who 
report high skill levels in the ability to adjust a recipe to make it healthier is consistent with 
relationships between food and nutritional knowledge and FVC found within the literature, 
where increased food and nutritional knowledge was associated with higher FVC (Bailey et al., 
2019; Fleary et al., 2018; Lake et al., 2004; Souza Santos et al., 2019). Furthermore, food and 
nutritional knowledge create the conditions for change (Vaitkeviciute et al., 2014), and as such 
may contribute to an adolescent’s decision to learn how to adjust a recipe to make it healthier.  
Self-Efficacy and Confident  
 The ability to adjust a recipe to make it healthier or cook from basic ingredients are 
potentially reflective of higher levels self-efficacy and confidence. The desire to learn how to 
prepare food and adjust a recipe to make it healthier is representative of the attribute of food 
attitude, captured under the food literacy category of self-efficacy and confidence (Thomas et al., 
2019). The attributes of food and nutritional self-efficacy and cooking self-efficacy are also 
reflected in the ability to adjust a recipe to make it healthier, as an adolescent who reports high 
confidence in this food skill likely believes in their ability to apply food and nutritional 
knowledge to prepare healthy meals. The positive relationships found between food skills that 




studies which have found programs that incorporated food skills within their interventions were 
positively associated with cooking self-efficacy (Bailey et al., 2019; Vaitkeviciute et al., 2014), 
and higher self-efficacy scores were associated with healthier food choices (Gracey et al., 1996). 
The reciprocal relationship between the food literacy attributes further emphasises the 
multifaceted nature of the food skills that have a significant relationship with adolescent FVC.  
Dietary Behaviours and FVC 
 The significant relationship between an adolescents’ perceived eating habits and FVC at 
both the bivariate and multivariate analyses is suggestive of a high health value placed on FVC. 
The current study found that adolescents who viewed their eating habits as very good or 
excellent had a higher likelihood of consuming fruits and vegetables five or more times a day. 
This finding could be supportive of the idea that a healthy attitude towards diet may result in 
higher FVC and may be reflective of healthy diet choices. These findings support previous study 
findings that have reported that adolescents perceive FVC as a component of a healthy diet 
(Bailey et al., 2019; Sahingoz & Sanlier, 2011). A study by Ronto et al. (2016) found adolescents 
to believe that having a healthy attitude or placing a high value towards healthy eating would 
result in a healthy diet and lifestyle. Additionally, a study by Gracey et al. (1996) found 
adolescents who had a healthy attitude towards diet, where they tried to eat healthy or considered 
their food choices to be healthy, had a higher self-efficacy score, and that higher self-efficacy 
scores were associated with healthier food choices. These studies are consistent with this study’s 
findings and may support a link between value and attitude placed on diet and dietary behaviour.  
Societal/ External Factors and FVC 
 Total household income, the highest level of household educational attainment, 




study to have significant relationships to an adolescent’s likelihood of consuming fruits and 
vegetables five or more times a day. However, the relationships found between the societal/ 
external factors and adolescent FVC within this study differed from those identified within the 
literature.   
Household Income 
 This study found that adolescent FVC was not associated with increasing total household 
income. Fruit and vegetable consumption was found to be lowest among those from households 
in the lower middle-income bracket of $30,000-$59,999. Adolescents who came from 
households in the highest income bracket of greater than $90,000 were more likely to consume 
fruits and vegetables five or more times per day, compared to those who came from households 
that fell in the income bracket of $30,000- $59,999. However, the odds of adolescents from 
households with total income below $29,999, or those between $60,000-$89,999, were not found 
to be significantly different from those with total household incomes over $90,000. The results 
associated with income are contradictory to those found within the literature review, where 
increasing household income was often associated with healthier dietary behaviours, including 
increased FVC (Fleary et al., 2018; Ghasab et al., 2017). The inconsistency found between 
adolescent FVC, and total household income suggests that increasing household income is not 
always associated with healthier dietary behaviours, such as higher FVC, nor is income the most 
reliable measure of societal factors affecting dietary behaviours. 
Household Education  
 Within the literature, the highest level of household educational attainment has 
increasingly been used as a measure of SES instead of household income (Bau et al., 2011; 




Hellert et al., 2011), hence at the multivariate level of analyses this study used the variable 
highest level of household educational attainment as a measurement of SES. Although the 
highest level of household education attainment was found to have a significant relationship to 
the likelihood of Canadian adolescents consuming fruits and vegetables five or more times a day, 
the study results were mixed. The final logistic regression model found that adolescents from 
households with higher levels of household education attainment (bachelors or higher) were 
significantly more likely to consume fruits and vegetables five or more times a day, when 
compared to households where the highest level of household educational attainment was trades. 
Additionally, bivariate analyses found that adolescents from households where the highest level 
of educational attainment was below high school, some post secondary education, less than a 
bachelor’s degree, or bachelor’s degree or higher, had a higher frequency of consuming fruits 
and vegetables five or more times a day, compared to those who came from household with high 
school education or trades education. These results differ from those found in the literature, 
where increasing levels of household educational attainment have been associated with increased 
levels of FVC and healthier dietary behaviours (Bau et al., 2011; Chartatos et al., 2018; Fleary et 
al., 2018; Garrido-Fernández et al., 2019; Ghasab et al., 2017; Nagy-Pénzes et al., 2020; Pearson 
at al., 2009; Pitel et al., 2013; Sahingoz & Sanlier, 2011). The findings in this study suggest that 
not all levels of post secondary education are associated with higher adolescent FVC.  
Geography 
 Geography presents as an underexplored societal/ external factor that warrants further 
investigation in relation to its potential impact on the relationship between household education 
and FVC. Adolescents from the province of Quebec had higher odds of consuming fruits and 




compared to adolescents from the province of British Columbia. The variations within provincial 
social and health policy fall outside the scope of this study, however there are potential 
relationships between geography, household education, and FVC that present an opportunity for 
future study. For example, in 2011 “census metropolitan areas (CMA) had higher proportions of 
people with university degrees (30.9%) and lower proportions of people with a trades certificate 
(10.1%), compared with the national averages for university degrees (25.9%) and trades 
certificates (12.1%)” (Ministry of Industry, 2013, p.17), suggesting the reverse in more rural 
areas. Studies have suggested that access to nutritious food is poorer in rural areas, however few 
studies regarding food access and environment have been conducted in Canada outside of the 
CMA (Health Canada, 2013), therefore, regions outside of the CMA potentially have more 
families who have the highest level of household educational attainment of trades, and/ or may 
have different challenges in accessing healthy foods compared to those who reside in CMA, as 
such these populations may require different health initiatives. It is not possible to make these 
associations within the available data set analyzed, as the geographical data available does not 
account for rural/ urban variations, nor identifies geography beyond provincial residency.   
Sex 
 Contrary to findings within the literature where female adolescents were found to have a 
greater likelihood of higher FVC compared to males (Bailey et al., 2019; Ghasab et al., 2013; 
Park et al., 2013; Pearson et al. 2009; Sahingoz & Sanlier, 2011), this study found that when 
controlling for highest level of household education, the ability to cook from basic ingredients, 
freeze vegetables from raw, adjust a recipe to make it healthier, and adolescents’ perceived 
eating habits, males were found to have a higher likelihood of consuming fruits and vegetables 




where highest level of household educational attainment was utilized as a measure of SES that 
found higher SES to be associated with healthier dietary behaviour in female adolescents (Pitel et 
al., 2013; Sahingoz & Sanlier, 2011; Sichert-Hellert et al., 2011), since this study found that 
males from households where the highest level of educational attainment was a bachelor’s 
degree or higher were more likely to consume fruits and vegetables five or more times a day than 
females. The literature reviewed within this study where relationships between adolescent sex 
and FVC were discussed originated from countries other than Canada. The current results 
suggest that the relationship between sex and adolescent FVC may differ in Canada from other 
countries.  
Opinion of Weight  
 This study’s findings suggest that the adolescent’s opinion of their weight may be a more 
accurate measurement than BMI when investigating relationships between weight and dietary 
behaviour. The study found that adolescents whose opinion of their weight was just about right 
had a higher likelihood of consuming fruits and vegetables five or more times a day, compared to 
those whose opinion of their weight was either under or over, however no significant relationship 
was found between BMI and FVC. These results add to the discussion regarding the 
appropriateness of using BMI as a measurement of healthy weight or overall health status, in 
addition to the use of BMI as a measurement of the relationship between weight status and 
dietary behaviour. Although the majority of studies use BMI as a measurement of weight status, 
the appropriateness of using BMI as an outcome variable to measure healthy weight has been 
criticized for its lack of ability to distinguish fat from muscle and the location of body fat (Bell et 
al., 2018; Gutin, 2019). The significant relationship between a respondent’s opinion of their 




weight, such as the Health at Every Size (HAES) approach. The HAES approach encourages 
healthy lifestyle through intuitive eating, body acceptance, and physical activity for movement 
and health, instead of focusing on body weight, shape, or size (Penney & Kirk, 2015). However, 
philosophies such as the HAES are relatively new (Penney & Kirk, 2015), as such further 
research is needed to better understand the relationship between weight and dietary behaviour. 
The use of variables such as opinion of weight, verses BMI, when investigating dietary 





Chapter 6 – Summary 
 This study aimed to answer the research question, what is the relationship between food 
literacy and FVC among Canadian adolescents. The study found several key findings, and a 
number of recommendations for clinical practice and future research initiatives. The following 
chapter contains a discussion on the strengths and limitations of the study, implications for 
practice and research, and a summary of key findings.  
Strengths and Limitations  
Study Strengths  
This study draws from a large data set to help fill a gap within the growing literature on 
food literacy. Presently, national survey data regarding adolescent food literacy is limited, and 
within the literature reviewed, there was a notable gap related to studies that examined 
adolescent food literacy within the Canadian population. There were also no studies identified 
within the literature review that analysed the current data set. The CCHS collects data from a 
large population across a vast geographical area to produce large samples that aid in the ability to 
generalize study results to the larger population of Canadian adolescents.  
Study Limitations  
Despite the strengths of this study’s findings, it has a number of limitations, including the 
cross-sectional design, time lapse between data collection and analyses, potential selection bias, 
generalizability, gaps within the data collection, and limitations within the current study scope. 
 As a cross-sectional study, the associations between the selected food literacy variables 
and FVC were assessed at the same point in time and are therefore limited in their ability to 
identify causality or draw conclusions between food literacy attributes and FVC (Polit & Beck, 




future studies (Polit & Beck, 2017), supporting more rigorous investigation of the relationship 
between food literacy and dietary behaviour.  
The study results represent the population estimates from 2013, and as such may not be 
generalizable in 2021. However, the Canadian adolescent population has experienced lower 
growth than the overall population and as such data collected in 2013 can be argued to remain 
relevant in 2021. Since 2013 the Canadian population has increased by 7.9% (Macrotrends, 
2021). Between 2013 and 2020 youth aged 10 to 14 years increased from 1,886,668 to 
2,072,100, and those aged 15 to 19 years dropped from 2,154,873 to 2,100,865 (Statistics 
Canada, 2020b). The combined growth represented by Canadian youth increased by 7.3% 
between 2013 and 2020, representing a lower increase as compared to the overall population. 
Furthermore, those aged 0-14 years of age represent 15.9% of the population in 2020, and this 
representation is estimated to remain consistent, at between 15% and 16% by 2025 (Statistics 
Canada, 2020a). Therefore, despite the time lapse between the collection of the data and the 
analyses, the lower rate of population growth represented by youth can be argued to minimize 
some of the population change estimated between 2013 and 2021. Furthermore, despite the age 
of the data, there remains a lack of data collection representative of food literacy within the focus 
population, and as such the study results remain useful in guiding future research and 
programing initiatives.  
 Despite the efforts of Statistics Canada to weight responses, and the analyses being 
conducted on bootstrapped samples, there remains an unavoidable potential for self-selection 
bias. Person-level weighting for the rapid response sample were calibrated by province, by age 
group, and by sex to ensure weights sum up to known population totals (Statistics Canada, 




educational attainment is aligned with national averages. National data related to the overall 
Canadian population reports lower household educational attainment than this study’s sample at 
the time of the data collection. According to the National Housing Survey in 2011, highest level 
of household education attainment reported as secondary school was 25.6%, compared to 16.8% 
of the study’s population, and a bachelor’s degree or higher was 13.4% compared to 37.2% of 
the study population (Statistics Canada, 2011a). These variances identified may be related to the 
limited study population of households where children 12-17 years reside and may represent a 
population with higher education. However, this discrepancy may result in an 
underrepresentation of adolescents from households where the highest level of educational 
attainment is below a bachelor’s degree and therefore further study should look at adolescents 
from lower educated households to see if this is in fact the case. 
It should be noted that the Aboriginal population referred to within the study results are 
only reflective of the survey respondent’s who self identify as Aboriginal and are not 
representative of the overall Canadian Aboriginal population. Furthermore, generalizability of 
the results to the respondent’s who identify as Aboriginal is limited as the CCHS FS2 excludes 
Canadians living on Aboriginal reserves and settlements, living in two remote health regions of 
Québec (Région du Nunavik and Région des Terres-Criesde-la-Baie-James), living in all three 
Territories, institutionalized persons, and those who are full-time members of the Canadian 
Forces (Statistics Canada, 2013b). As such, the study results can not be generalized to these 
populations. Although no significant relationships were found between respondent’s who 
identify as Aboriginal and FVC, when interpreting results attributed to the respondent’s who 
identify as Aboriginal, these results are only applicable to Aboriginal persons not living on 




Due to the sparseness of the data for some of the provincial samples, generalizability of 
study results beyond the national level is also limited. Geographical factors, such as rural verses 
urban, are also not evaluated within this study, limiting the ability of this study to ascertain 
additional societal /external factors affecting FVC of Canadian adolescents. To better understand 
factors affecting FVC within the Canadian context, future studies are needed to explore the 
impact of geographical factors on dietary behaviours.  
The ability of this study to make associations between food and nutritional knowledge 
and FVC is limited to the data collected by the CCHS RFS2 survey. Respondents within the 
survey were asked questions regarding eating habits, basic ingredients within meals, and number 
of servings of fruits and vegetables, however there was no collection of food diaries to allow for 
the quality of the reported ingredients and foods to be evaluated. Furthermore, the outcome 
variable, FVCGTOT, does not differentiate between consumption of potatoes, which are 
processed as a carbohydrate, and fruit juices, which potentially contain a higher sugar content 
and lower fiber content than whole fruit. Although, there are variables available within the data 
set that differentiate between types of fruits and vegetables consumed, the analyses of these data 
were outside the scope of this study, and further studies are needed to analyze the quality of 
adolescent FVC. 
The CCHS used within this study collected the variable ‘sex’ as only ‘male’ or ‘female’, 
and did not present other categories identifying sexual orientation, assigned sex at birth, or 
gender identity (Statistics Canada, 2013c). Although the CCHS in 2019 created a category of 
questions related to sex and gender, in which respondents were asked ‘what was your sex at 
birth?’ and ‘what is your gender?’, this category is not available within the data set used within 




female as identified within the data set, however it should be acknowledged that the term ‘sex’ 
remains ambiguous in definition.  
 Finally, this study found the adolescent respondent’s opinion of their weight vs BMI had 
a significant relationship to FVC. Considering the controversy surrounding the appropriateness 
of using the BMI as a measure of healthy weight, future studies should consider evaluating 
alternative measurements of health as related to weight, including the use of a respondent’s 
opinion of their weight.  
Implications for Clinical Practice and Research   
The identified limitations and gaps, despite restricting this studies’ ability to provide a 
more comprehensive understanding of the relationship between adolescent food literacy and 
dietary behaviours, serve to inform the development of programs that aim to improve food 
literacy and or, dietary behaviours among adolescents. The study results also aid in the 
development of future study and survey designs to measure the levels of food literacy more 
accurately within the Canadian adolescent population, allowing for continued investigation into 
the impact that food literacy has on dietary behaviour. As an emerging and rapidly expanding 
construct, conceptualizations of food literacy have become more delineated since the data from 
the CCHS FS2 was collected in 2013, hence there are a number of recommendations for future 
survey and study designs to facilitate further research initiatives surrounding food literacy and 
Canadian adolescents.  
Food Skills  
 Study results found food skills that were multifaceted and reflective of several food 
literacy attributes to have a positive relationship to adolescent FVC. These results suggest that 




more complex skills needed to be able to adjust a recipe, or to cook from basic ingredients, 
including attributes of food and nutritional knowledge and self-efficacy.   
Household Education and Income  
  The present study found that total household income and highest level of household 
educational attainment did not follow patterns previously identified within the literature, where 
increasing income or education were found to be positively associated with higher FVC (Bau et 
al., 2011; Chartatos et al., 2018; Fleary et al., 2018; Garrido-Fernández et al., 2019; Ghasab et 
al., 2017; Nagy-Pénzes et al., 2020; Pearson at al., 2009; Pitel et al., 2013; Sahingoz & Sanlier, 
2011). Therefore, future food literacy programs should aim to reach populations of all incomes 
and household education levels.  
Further research is needed to better understand the relationship between various types of 
household educational attainment and FVC, including what barriers these populations may 
encounter and how to best support adolescents from these households to engage in healthy eating 
behaviours. To better understand the impact of total household income and the highest level of 
household education within the Canadian context, geographical factors warrant further 
exploration, including rurality vs CMA’s.  
The expansion of the data set to include the highest level of educational attainment for 
each adult caregiver within the home would aid in evaluating the impact of highest level of 
household educational attainment by sex. Since the highest level of household education is 
increasingly being used as a measure of SES within the literature, this variable should be 




Food Literacy Framework  
 Future study and survey designs should aim to incorporate available food literacy 
frameworks to guide study investigation and survey design. The food literacy framework by 
Thomas et al. (2019) offers a format from which to base future food literacy questionnaires, 
ensuring that data is collected for attributes from each food literacy category, allowing for a more 
comprehensive evaluation of the relationships between food literacy and dietary behaviour. The 
working group that is responsible for the development of the above mentioned framework 
discussed in their paper the potential development of a tool suitable for food literacy program 
evaluation that may also be utilized in future data collection efforts (Thomas et al., 2019). 
Considering the variables found to have significant relationships with FVC within this study 
involved capacity in a number of food literacy categories, future survey designs aimed at 
understanding the influencing factors to adolescent diet behaviours should aim to incorporate 
questions that evaluate all categories and attributes within the Thomas et al. (2019) framework.  
Data Collection of Processed/ Snack Foods 
 Data collected on adolescent dietary behaviours should be expanded to include the 
consumption of savory, sweet, and processed foods to better understand the eating habits of 
adolescents. A number of studies have found positive correlations between food literacy 
characteristics, such as food and nutritional knowledge (Bailey et al., 2019; Fleary et al., 2018; 
Lake et al., 2004; Vaitkeviciute et al., 2014; Souza Santos et al., 2019) and societal/ external 
factors (Bau et al., 2011; Fleary et al., 2018; Ghasab et al., 2017; Gracey et al., 1996; Nagy-
Pénzes et al., 2020; Park et al., 2013; Pearson et al., 2009; Pitel et al., 2013; Videon & Manning, 
2003), to the lower consumption of savory, sweet, and processed foods in addition to higher 




obesity rates that potentially lead to lower health outcomes (Crino et al., 2015; Djupegot et al., 
2017; Holman & White, 2011; Lam & Adams, 2017; Nagle et al., 2015; IDRC, 2011, Poirier et 
al., 2019; Whiteman & Wilson, 2016; WHO, 2002), these foods warrant inclusion in future 
survey designs.  
Availability of FVC  
 A significant barrier to healthy eating, identified by adolescents within the literature, was 
the availability of fruits and vegetables within the home environment (Brooks & Begley, 2014; 
Ghasab et al., 2017; Gracey et al., 1996), as such future surveys should consider adding 
questions related to the availability of fruits and vegetables.  
Parental Food Literacy  
 Additionally, both the primary caregiver within the household responsible for meal 
preparation, as well as the adolescent should be interviewed. Parents have a significant influence 
over the early food environment (Ghasab et al., 2017; Hanson et al., 2004; Mokhtari et al., 2017; 
Orehek & Ferrer, 2018), therefore understanding how their food literacy impacts the home food 
environment may aid in understanding the relationships between parental food literacy and 
adolescent food literacy, and as such potentially inform future food literacy program 
development. Within the current data set, one individual from each residence is selected to 
respond, therefore associations between parental food literacy and the dietary behaviours of 
adolescents are limited.  
Summary and Conclusions  
 A general ‘de skilling’ among adolescents with respect to food choices and the 
preparation of and consumption of foods associated with a healthy diet (Caraher &Lang, 1999, p. 




within the home associated with a nutritional transition to a low-quality ultra-processed diet, 
which require little food preparation skills (Monteiro et al., 2016; Slater & Mudryj, 2017). It has 
been theorized that this shift has reduced the consumption of minimally processed foods such as 
fruits and vegetables (Monteiro et al., 2016; Nelson et al., 2013; Slater & Mudryj, 2017). In 
combination, the loss of food skills and knowledge, low quality food choices, and poor dietary 
behaviours, put youth at risk of future chronic disease attributed to poor diet quality (Crino et al., 
2015; Djupegot et al., 2017; Holman & White, 2011; IDRC, 2011; Lam & Adams, 2017; Nagle 
et al., 2015; Poirier et al., 2019; Whiteman & Wilson, 2016; WHO, 2002). Developing food 
knowledge, skills and food related self-efficacy in adolescence may help better support these 
individuals to make healthier informed food choices, limit their consumption of ultra-processed 
foods, and thereby improve their health.  
 Food skills and food knowledge are core attributes of food literacy (Thomas et al., 2019), 
which has been found to help shape adolescent eating behaviours (Vaitkevicicute et al., 2014). 
Food literacy represents the interdependent concepts related to the facets influencing dietary 
practices and as such has emerged as a concept to describe the “everyday practicalities associated 
with healthy eating (Vidgen & Gallegos, 2014, p.50), and has garnered substantial attention 
within the literature and in program development aimed at understanding factors affecting diet 
decisions and at improving dietary behaviours (Truman et al., 2017).  
 This study’s aim was to examine the relationship between food literacy and FVC among 
Canadian adolescents, through a secondary analysis of the Canadian community health survey, 
rapid response on food skills (Part 2) – mechanical skills and food conceptualization. Significant 
relationships between FVC and food literacy were evident in food skills that were multifaceted, 




of several food literacy attributes. Performance of the multifaceted food skills reflects a level of 
food and nutritional knowledge and cooking self-efficacy, further emphasizing the 
interconnected and reciprocal nature of food literacy described by Thomas et al. (2019). These 
results suggest that food literacy programs should aim to teach and evaluate food literacy 
attributes that build the more complex skills needed to be able to adjust a recipe, or to cook from 
basic ingredients, including attributes of food and nutritional knowledge and self-efficacy.  
 Total household income, the highest level of household educational attainment, 
geography, sex, and an adolescent’s opinion of their weight were all found within the current 
study to have significant relationships to an adolescent’s likelihood of consuming fruits and 
vegetables five or more times a day. However, some of the relationships found between the 
societal/ external factors and adolescent FVC within this study were inconsistent with those 
identified in previous studies, were increasing levels of household income (Fleary et al., 2018; 
Ghasab et al., 2017) and household educational attainment were associated with healthier dietary 
behaviours, including increased FVC (Bau et al., 2011; Chartatos et al., 2018; Fleary et al., 2018; 
Garrido-Fernández et al., 2019; Ghasab et al., 2017; Nagy-Pénzes et al., 2020; Pearson at al., 
2009; Pitel et al., 2013; Sahingoz & Sanlier, 2011). This study found that adolescent FVC was 
not associated with increasing levels of total household income or highest level of educational 
attainment, instead the highest household income and educational categories were only found to 
be predictive of higher adolescent FVC when compared to the lower middle income category of 
$29,999-$60,000 and the highest level of household educational category of trades. The study’s 
analyses of the relationship between household educational attainment and adolescent FVC 




FVC. Study results pertaining to household education and income suggest future food literacy 
programs should be inclusive of adolescents from any SES. 
 Other interesting study findings pertain to sex and opinion of weight. This study found 
male adolescents to be more likely to consume fruits and vegetables five or more times a day 
compared to females in the logistic regression analyses, contrary to previous findings were 
females had higher FVC (Bailey et al., 2019; Ghasab et al., 2013; Park et al., 2013; Pearson et 
al., 2009; Ronto et al., 2016; Sahingoz & Sanlier, 2011). Also, while an adolescent’s opinion of 
their weight was associated with FVC, BMI was not, these findings add to the discourse within 
the literature regarding the lack of validity in using BMI as a measure of healthy dietary 
behaviour. 
 Key study findings suggest that higher levels of adolescent food literacy, as reflected in 
multifaceted food skills that are reflective of individual capacity in several food literacy 
categories, has the potential to positively impact their FVC. However, when societal/ external 
factors are controlled for, food skills were not found to have a significant relationship with 
adolescent FVC, suggesting that factors outside of the control of the individual have the potential 






American Psychological Association. (2020). Publication manual of the American Psychological 
Association (7th ed.). https//doi.org/10.1037/0000165-000 
 
Arksey, H., & O'Malley, L. (2005). Scoping studies: Towards a methodological framework. 
International Journal of Social Research Methodology, 8(1), 19-32. 
10.1080/1364557032000119616 
 
Azevedo Perry, E., Thomas, H., Samra, H. R., Edmonstone, S., Davidson, L., Faulkner, A., 
Petermann, L., Manafò, E., & Kirkpatrick S. I. (2017). Identifying attributes of food 
literacy: A scoping review. Public Health Nutrition, 20(13), 2406-2415. 
10.1017/S1368980017001276 
 
Bailey, C. J., Drummond, M. J., & Ward, P. R. (2019). Food literacy programs in secondary 
schools: a systematic literature review and narrative synthesis of quantitative and 
qualitative evidence. Public Health Nutrition, 22 (15), 2891-2913. 
10.1017/S1368980019001666 
 
Bau A-M., Krull, S., Ernert, A. & Babitsch, B. (2011). Eating behaviour and its association with 
social living conditions and weight status among adolescent girls: results of the cross-
sectional Berlin School Children’s Cohort study. Public Health Nutrition, 14(10), 1759–
1767. https://doi-org.prxy.lib.unbc.ca/10.1017/S1368980011000541 
 
Bell, J., Carslake, D., O’Keeffe, L., Frysz, M., Howe, L., Hamer, M., Wade, K. H., Timpson, 




Black, J. L., & Billette, J. (2013). Do Canadians meet Canada’s food guide's recommendations 
for fruits and vegetables? Applied Physiology, Nutrition, and Metabolism, 38(3), 234. 
10.1139/apnm-2012-0166 
 
Boucher, B. A., Manafò, E., Boddy, M. R., Roblin, L., & Truscott, R. (2017). The Ontario food 
and nutrition strategy: Identifying indicators of food access and food literacy for early 
monitoring of the food environment. Health Promotion and Chronic Disease Prevention 
in Canada, 37(9), 313-319. 10.24095/hpcdp.37.9.06 
 
Brooks, N., & Begley, A. (2014). Adolescent food literacy programmes: A review of the 
literature: Review of adolescent food literacy programmes. Nutrition & Dietetics, 71(3), 
158-171. 10.1111/1747-0080.12096 
 
Burgoine, T., Forouhi, N. G., Griffin, S. J., Brage, S., Wareham, N. J., & Monsivais, P. (2016). 
Does neighborhood fast-food outlet exposure amplify inequalities in diet and obesity? A 






Caraher, M., & Lang, T. (1999). Can't cook, won't cook: a review of cooking skills and their 
relevance to health promotion. International journal Health Promotion Education, 37(3), 
89-100. doi: 10.1080/14635240.1999.10806104. 
 
Canadian Public Health Association. (2021). What are the social determinants of health? 
https://www.cpha.ca/what-are-social-determinants-health. 
 
Carbone, E. T., & Zoellner, J. M. (2012). Nutrition and health literacy: A systematic review to 
inform nutrition research and practice. Journal of the Academy of Nutrition and Dietetics, 
112(2), 254-265. 10.1016/j.jada.2011.08.042 
 




Chortatos, A., Terragni, L., Henjum, S., Gjertsen, M., Torheim, L. E., & Gebremariam, M. K. 
(2018). Consumption habits of school canteen and non-canteen users among norwegian 
young adolescents: A mixed method analysis. BMC Pediatrics, 18(1), 328-328. 
10.1186/s12887-018-1299-0 
 
Chu, Y., Farmer, A., Fung, C., Kuhle, S., Storey, K., & Veugelers, P. (2013). Involvement in 
home meal preparation is associated with food preference and self-efficacy among 
Canadian children. Public Health Nutrition, 16(1), 108-112. 
doi:10.1017/S1368980012001218 
 
Colatruglio, S., & Slater, J. (2016). Challenges to acquiring and utilizing food literacy: 
Perceptions of young Canadian adults. Canadian Food Studies, 3(1), 96-118. 
doi:10.15353/cfs-rcea.v3i1.72 
 
Crino, M., Sacks, G., Vandevijvere, S., Swinburn, B., & Neal, B. (2015). The influence on 
population weight gain and obesity of the macronutrient composition and energy density 
of the food supply. Current Obesity Reports, 4(1), 1-10. 10.1007/s13679-014-0134-7 
 
Culture. (n.d.). In the Merriam-Webster’s collegiate dictionary.  https://www.merriam-
webster.com/dictionary/culture 
 
De Coen, V., Vansteelandt, S., Maes, L., Huybrechts, I., De Bourdeaudhuij, I., & Vereecken, C. 
(2012). Parental socioeconomic status and soft drink consumption of the child. the 
mediating proportion of parenting practices. Appetite, 59(1), 76-80. 
10.1016/j.appet.2012.03.024 
 






Ding, D., Sallis, J., Norman, G. J., Saelens, B. E., Harris, S. K., Kerr, J. K., Rosenberg, D., 
Durant, N., & Glanz, K. (2012). Research brief community food environment, home food 
environment, and fruit and vegetable intake of children and adolescents. Journal of 
nutritional education and behavior, 44(6), 634-638. 
http://dx.doi.org/10.1016/j.jneb.2010.07.003 634. 
 
Djupegot, I. L., Nenseth, C. B., Bere, E., Bjørnarå, H. B. T., Helland, S. H., Øverby, N. C., 
Torstveit, M.K., & Stea, T. H. (2017). The association between time scarcity, 
sociodemographic correlates and consumption of ultra-processed foods among parents in 
Norway: A cross-sectional study. BMC Public Health, 17(1), 447-8. 10.1186/s12889-
017-4408-3 
 
do Amaral e Melo, G. R., Silva, P. O., Nakabayashi, J., Bandeira, M. V., Toral, N., & Monteiro, 
R. (2020). Family meal frequency and its association with food consumption and 
nutritional status in adolescents: A systematic review. PloS One, 15(9), e0239274-
e0239274. 10.1371/journal.pone.0239274 
 
Engler-Stringer, R. (2010). Food, cooking skills, and health: A literature review. Canadian 





Ekwaru, J. P., Ohinmaa, A., Loehr, S., Setayeshgar, S., Thanh, N. X., & Veugelers, P. J. (2017). 
The economic burden of inadequate consumption of vegetables and fruit in Canada. 
Public Health Nutrition, 20(3), 515-523. 10.1017/S1368980016002846 
 
Elgar, F. J., Xie, A., Pförtner, T., White, J., & Pickett, K. E. (2016). Relative deprivation and risk 
factors for obesity in Canadian adolescents. Social Science & Medicine, 152, 111-118. 
10.1016/j.socscimed.2016.01.039  
 
Eskritt, M., Doucette, J., & Robitaille, L. (2014). Does future-oriented thinking predict 
adolescent decision making? The journal of genetic psychology, 175(2), 163-179. 
10.1016/j.socscimed.2016.01.039. 
 
Fernandez, M.A., Schofield, E., Azevedo Perry, E., & Slater, J. (2020). Food literacy: Four 
initiatives in Canada. Food Studies: An International Journal, 10(1), 4.3-60. 
https://doi.org/10.18848/2160-1933/CGP/v10i01/43-60   
 
Fleary, S. A., Joseph, P., & Pappagianopoulos, J. E. (2018). Adolescent health literacy and health 
behaviors: A systematic review. Journal of Adolescence, 62, 116-127. Retrieved from:  
https://doi.org/10.2016/j.adolescence.2017.11.010 
 
Garrido-Fernández, A., García-Padilla, F. M., Sánchez-Ramos, J. L., Gómez-Salgado, J., Travé-
González, G. H., & Sosa-Cordobés, E. (2020). Food consumed by high school students 





Geller, D. A., & Dzewaltowski, K. S. (2009). Longitudinal and cross-sectional influences on 
youth fruit and vegetable consumption.  Nutritional reviews, 67(2), 65-76.  
 
Ghasab Shirazi, M., Kazemi, A., Kelishadi, R., & Mostafavi, F. (2017). A review on 
determinants of nutritional behavior in teenagers. Iranian Journal of Pediatrics, 27(3) 
10.5812/ijp.6454doi:10.1111/j.1753-4887.2008.00142.x  
 
Glanz, K. (2001). Chapter 6 – Current theoretical bases for nutritional intervention and their 








Gracey, D., Stanley, N., Burke, V., Corti, B. & Beilin, L. J. (1996). Nutrition knowledge, beliefs 
and behaviours in teenage school students. Health education research, 11(2), 187-204. 
 
Guntzviller, L. M., King, A. J., Jensen, J. D., & Davis, L. A. (2017). Self-efficacy, health 
literacy, and nutrition and exercise behaviors in a low-income, Hispanic population. 
Journal of Immigrant and Minority Health, 19(2), 489-493. doi:10.1007/s10903-016-
0384-4 
 
Gutin, I. (2018, August). In BMI we trust: Reframing the body mass index as a measure of 
health. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6469873/ 
 
Hab, J. & Hartmann, M. (2018). What determines the fruit and vegetables intake if primary 
school children? – An analysis of personal and social determinants. Appetite, 12, 82-91. 
http://dx.doi.org/10.2016/j.appet.2017.08.017 
 
Hall, E., Chai, W., & Albrecht, J. A. (2016). Relationships between nutrition-related knowledge, 
self-efficacy, and behavior for fifth grade students attending title I and non-title I schools. 
Appetite, 96, 245-253. 10.1016/j.appet.2015.09.033 
 
Hanson, N.I., Neumark-Sztainer, D., Eisenberg, M.E., Strory, M. & Wall., M. (2004). 
Associations between parental report of the home food environment and adolescent 
intakes of fruits, vegetables and dairy foods. Public health nutrition, 8(1), 77-85. 
10.1079/PHN2004661 
 
Health Canada. (2013). Measuring the food environment in Canada. 
http://www.foodsecuritynews.com/resource-documents/MeasureFoodEnvironm_EN.pdf  
 








Hoffman, T., Bennett, S., & Del Mar, C. (2017). Evidence-based practice across the health 
professions (3rd ed.). Elsevier. 
 
Holman, D.M., & White, M.C. (2011). Dietary behaviors related to cancer prevention among 
pre-adolescents and adolescents: the gap between recommendations and reality. 
Nutritional Journal, 10 (60). https//doi.org/10.1186/1475-2891-10-60.  
 
Holzmann, S. L., Schäfer, H., Groh, G., Plecher, D. A., Klinker, G., Schauberger, G., Hauner, H., 
& Holzapfel, C. (2019). Short-term effects of the serious game "fit, food, fun" on 
nutritional knowledge: A pilot study among children and adolescents. Nutrients, 11(9), 
2031. 10.3390/nu11092031 
 
Howard, A., & Brichta, J. (2013). What's to eat? Improving food literacy in Canada. Confidence 
Board of Canada. https://appetite4change.files.wordpress.com/2013/12/cbofc-food-
literacy.pdf 
 
IBM Corp. (2013). IBM SPSS statistics for windows, Version 22.0. Armonk, NY: IBM Corp.  
 




Jaffe, J., & Gertler, M. (2006). Victual vicissitudes: consumer deskilling and the (Gendered) 
transformation of food systems. Agriculture and Human Values, 23(2), 143-62. 
10.1007/s10460-005-6098-1. 
 
Kolasa, K., Peery, A., Harris, N.G., & Shovelin, K. (2001). Food literacy partners program: A 
strategy to increase community food literacy. Nutritional Education, 16(4), 1-10.  
 
Lai Yeung, W. T. (2010). Gender perspectives on adolescent eating behaviors: A study -in the 
eating attitudes and behaviors of junior secondary students in Hong Kong. Journal of 
Nutritional Education and Behaviour, 42(4), 250-258. 10.1016/j.jneb.2009.05.008 
 
Lake, A. A., Rugg-Gunn, A. J., Hyland, R. M., Wood, C. E., Mathers, J. C., & Adamson, A. J. 
(2004). Longitudinal dietary change from adolescence to adulthood: Perceptions, 
attributions and evidence. Appetite, 42(3), 255-263. 10.1016/j.appet.2003.11.008 
 
Lam, M. C. L., & Adams, J. (2017). Association between home food preparation skills and 
behaviour, and consumption of ultra-processed foods: Cross-sectional analysis of the UK 
national diet and nutrition survey (2008-2009). The International Journal of Behavioral 





Laska, M. N., Larson, N. I., Neumark-Sztainer, D., & Story, M. (2012). Does involvement in 
food preparation track from adolescence to young adulthood and is it associated with 
better dietary quality? findings from a 10-year longitudinal study. Public Health 
Nutrition, 15(7), 1150-1158. 10.1017/S1368980011003004 
 
Izydorczyk, B., Sitnik-Warchulska, K., Lizińczyk, S., & Lipiarz, A. (2019). Psychological 
Predictors of Unhealthy Eating Attitudes in Young Adults. Frontiers in psychology, 10, 
590. 10.3389/fpsyg.2019.00590 
 
Macrotrends. (2021). Canada Population 1950-2021. a 
href='https://www.macrotrends.net/countries/CAN/canada/population'>Canada 
Population 1950-2021</a>. www.macrotrends.net. 
 
McAlister, A.L., Perry, C.L., & Parcel, G.S. (2008). Chapter 8 - How individuals, environments, 
and health behaviours interact. Social Cognitive Theory. In Glanz, K., Rimer., B.K., & 
Viswanath, K (eds), Health behavior and health education (4th ed., pp.169-188). Jossey-
Bass A Wiley Imprint. 
 
Miller, L. M. S., & Cassady, D. L. (2015). The effects of nutrition knowledge on food label use. 
A review of the literature. Appetite, 92, 207-216. 10.1016/j.appet.2015.05.029 
 
Minister of Industry. (2013). Education in Canada: attainment, field of study and location of 





Mokhtari, F., Kazemi, A., & Ehsanpour, S. (2017). Effect of educational intervention program 
for parents on adolescents' nutritional behaviors in Isfahan in 2016. Journal of Education 
and Health Promotion, 6. 10.4103/jehp.jehp_155_16 
 
Monteiro, C. A., Cannon, G., Levy, R, Moubarac, J-C., Jaime, P., Martins, A. P., … Sattamini, I. 
(2016). NOVA. The star shines bright. [Food classification. Public health]. World 
Nutrition, 7 (1-3), 28-38. http://archive.wphna.org/wp-content/uploads/2016/01/WN-
2016-7-1-3-28-38-Monteiro-Cannon-Levy-et-al-NOVA.pdf  
 
Monteiro, C. A., Moubarac, J.C., Cannon, G., Ng, S. W., & Popkin, B. (2013). Ultra‐processed 
products are becoming dominant in the global food system. Obesity Reviews, 14(S2), 21-
28. 10.1111/obr.12107 
 
Moubarac, J., Batal, M., Louzada, M. L., Martinez Steele, E., & Monteiro, C. A. (2017). 
Consumption of ultra-processed foods predicts diet quality in Canada. Appetite, 108, 512-
520. 0.1016/j.appet.2016.11.006 
 
Nagle, C.M., Wilson, L.F., Hughes, M.C., Ibiebele, T.I., Miura, K., Bain, C.J., Whiteman, D.C., 




consumption of fruit, non-starchy vegetables and dietary fibre. Australian New Zealand 
Journal of Public Health, 39(5):422-8. 10.1111/1753-6405.12449. PMID: 26437726. 
 
Nagy-Pénzes, G., Vincze, F., Sándor, J., & Bíró, É. (2020). Does better health-related knowledge 
predict favorable health behavior in adolescents? International Journal of Environmental 
Research and Public Health, 17(5), 1680. 10.3390/ijerph17051680 
 
Nelson, S. A., Corbin, M. A., & Nickols-Richardson, S. M. (2013). A call for culinary skills 
education in childhood obesity-prevention interventions: Current status and peer 
influences. Journal of the Academy of Nutrition and Dietetics, 113(8), 1031-1036. 
10.1016/j.jand.2013.05.002 
 
Ng, Y. C., & Caires, A. (2016). The health promotion model in HIV care. Aquichan, 16(4), 418-
429. 10.5294/aqui.2016.16.4.2 
 




Orehek, E., & Ferrer, R. (2018). Parent instrumentality for adolescent eating and activity. Annals 
of Behavioral Medicine: A Publication of the Society of Behavioral Medicine, 
10.1093/abm/kay074 
 
Park, S., Choi, B. Y., Wang, Y., Colantuoni, E., & Gittelsojn, J. (2013). School and 
neighborhood nutrition environment and their association with students' nutrition 
behaviors and weight status in Seoul, South Korea. Journal of Adolescent Health, 53, 
655-662. org/10.1016/j.adohealth.2013.06.002 
 
Pearson, N., MacFarlane, A., Crawford, D., & Biddle, S. J. H. (2009). Family circumstance and 
adolescent dietary behaviours. Appetite, 52(3), 668-674. 10.1016/j.appet.2009.03.004 
 
Penney, T. L., & Kirk, S. F. (2015). The Health at Every Size paradigm and obesity: missing 
empirical evidence may help push the reframing obesity debate forward. American 
Journal of Public Health, 105(5), e38–e42. https://doi.org/10.2105/AJPH.2015.302552 
 
Petiprin, A. (2020). Nursing Theory: The health promotion model. http://www.nursing-
theory.org/theories-and-models/pender-health-promotion-model.php 
 
Pitel, L., Madarasová Gecková, A., Reijneveld, S. A., & van Dijk, J. P. (2013). Socioeconomic 
differences in adolescent health-related behavior differ by gender. Journal of 
Epidemiology, 23(3), 211-218. 10.2188/jea.JE20120133 
 
Poirier, A.E., Yibing, Y., Hebert, L.A., Grevers, X., Walter, S.D., Villeneuve, P.J., Brenner, 
D.R., & Friedenreich, C.M. (2019). Estimates of the current and future burden of cancer 






Polit, D. F., & Beck, C. T. (2017). Nursing research: Generating and assessing evidence for 
nursing practice (10th ed). Wolters Kluwer 
 
Pooler, J. A., Morgan, R. E., Wong, K., Wilkin, M. K., Blitstein, J. L. (2017). Cooking Matters 
for adults improves food resource management skills and self-confidence among low-
income participants. Journal of nutritional education and behaviour, 49 (7), pp. 545-553. 
http://dx.doi.org/10.1016/j.jneb.2017.04.008.  
 
Public Health Agency of Canada. (2013). Preventing chronic disease strategic plan 2013-2016. 
http://publications.gc.ca/collections/collection_2014/aspc-phac/HP35-39-2013-eng.pdf   
 
Raber, M., Patterson, M., Jia, W., Sun, M., & Baranowski, T. (2018). Utility of eButton images 
for identifying food preparation behaviors and meal-related tasks in adolescents. 
Nutrition Journal, 17(1), 1-10. 10.1186/s12937-018-0341-2 
 
Ratzan, S.C., & Parker, R.M. (2000). Introduction. In: National Library of Medicine Current 
Bibliographies in Medicine: Health Literacy. Selden CR, Zorn M, Ratzan SC, Parker 
RM, Editors. NLM Pub. No. CBM 2000-1. Bethesda, MD: National Institutes of Health, 




Roark, R. A., & Niederhauser, V. P. (2012). Fruit and vegetable intake: Issues with definition 
and measurement. Public Health Nutrition, 16(1), 2-7. doi:10.1017/s1368980012000985 
 
Ronto, R., Ball., L., Pendergast, D., & Harris, N. (2016). Adolescent's perspectives on food 
literacy and its impact on their dietary behaviours. Appetite, 107, 549-557. 
org/10.1016/j.appet.2016.09.006. 
 
Ryan, B., Koval, J., Corbett, B., Thind, A., Campbell, M. K., & Stewart, M. (2015). Assessing 
the impact of potentially influential observations in weighted logistic regression. The 
research data centers-information and technical bulletin. Statistics Canada 
https://www150.statcan.gc.ca/n1/pub/12-002-x/2015001/article/14147-eng.htm 
 
Sahingoz, S. A., & Sanlier, N. (2011). Compliance with Mediterranean diet quality index 
(KIDMED) and nutrition knowledge levels in adolescents. A case study from turkey. 
Appetite, 57(1), 272-277. 10.1016/j.appet.2011.05.307 
 
Sanchez, A., Norman, G. J., Sallis, J. F., Calfas, K. J., Calla, J., & Patrick, K. (2007). Patterns 
and correlates of physical activity and nutritional behaviours in adolescents. American 
Journal of Preventative Medicine, 32(2), 124-130. 10.1013/j.amepre.2006.10.012 
 
Sichert-Hellert, W., Beghin, L., De Henauw, S., Grammatikaki, E., Hallström, L., Manios, Y., 
Mesana, M.I., Molnár, D., Dietrich, S., Piccinelli, R., Plada, M., Sjöström, M., Moreno, 




from the HELENA (Healthy Lifestyle in Europe by Nutrition in Adolescence) study. 
Public Health Nutrition, 14(12A), 2083-2091. 10.1017/S1368980011001352 
 
Slater, J.P., & Mudryj, A.N.M., (2016). Nurturing future generations: Household food practices 
of Canadian children and family meal participation. Canadian Journal of Dietetic 
Practice and Research, 77(3), 113-118. 10.3148/cjdpr-2015-050 
 
Smetana, J. G., Campione-Barr, N., & Daddis, C. (2004). Longitudinal development of family 
decision making: Defining healthy behavioral autonomy for middle-class African 
American adolescents. Child Development, 75(5), 1418-1434.10.1111/j.1467-
8624.2004.00749.x  
 
Souza Santos, T. S., Julian, C., de Andrade, D. F., Villar, B. S., Piccinelli, R., González-Gross, 
M., Gottrand, F., Androutsos, O., Kersting, M., Michels, N., Huybrechts, I., Widhalm, K., 
Molnár, D., Marcos, A., Castillo-Garzón, M. J., & Moreno, L. A. (2019). Measuring 
nutritional knowledge using item response theory and its validity in european 
adolescents. Public Health Nutrition, 22(3), 419-430. 10.1017/S1368980018003269 
 
StataCorp. Stata statistical softwear: Release 14. College Station, TX: StataCorp LP; 2015. 
 




Statistics Canada (2011b). National Household Survey: Data tables. 
https://www150.statcan.gc.ca/n1/daily-quotidien/141210/dq141210a-eng.htm 
 
Statistics Canada. (2013a). Canadian Community Health Survey (CCHS) Annual component 
User guide 2012 and 2011-2012 Microdata file. Ottawa, ON: Author.   
 
Statistics Canada. (2013b). Canadian Community Health Survey (CCHS), Rapid Response on 
Food Skills (Part 2) – mechanical skills and food conceptualization Complement to the 
User Guide. Ottawa, ON: Author.   
 
Statistics Canada. (2013c). Canadian Community Health Survey (CCHS), Rapid Response on 
Food Skills (Part 2) – mechanical skills and food conceptualization: Data Dictionary 
Master File -Rapid Response-FS2User Guide. Ottawa, ON: Author 
 
Statistics Canada. (2015). Dataset: Canadian Community Health Survey, 2014 [Canada]: 
Annual component. http://dli-idd-nesstar.statcan.gc.ca.proxy.lib.unbc.ca/webview/ 
 








Statistics Canada. (2020a). Canada's population estimates: Age and sex, July 1, 2020. 
https://www150.statcan.gc.ca/n1/daily-quotidien/200929/dq200929b-eng.htm 
 





Taggart, J., Williams, A., Dennis, S., Newall, A., Shortus, T., Zwar, N., Denney-Wilson, E., & 
Harris, M. F. (2012). A systematic review of interventions in primary care to improve 
health literacy for chronic disease behavioral risk factors. BMC Family Practice, 13(1), 
49-49. 10.1186/1471-2296-13-49 
 
Tarabashkina, L., Quester, P., & Crouch, R. (2016). Exploring the moderating effect of children's 
nutritional knowledge on the relationship between product evaluations and food choice. 
Social Science & Medicine, 149, 145-152. 10.1016/j.socscimed.2015.11.046 
 
Thomas, H., Azevedo Perry, E., Slack, J., Samra, H. R., Manowiec, E., Petermann, L., Manafo, 
E., & Kirkpatrick, S. I. (2019). Complexities in conceptualizing and measuring food 
literacy. Journal of the Academy of Nutrition and Dietetics, 119(4), 563-573. 
10.1016/j.jand.2018.10.015 
 
Thompson, C. B., & Panacek, E. A. (2006). Research study designs: Experimental and quasi-
experimental. Air Medical Journal, 25(6), 242-246. 10.1016/j.amj.2006.09.001 
 
Timmermans, J., Dijkstra, C., Kamphuis, C., Huitink, M., van der Zee, E., & Poelman, M. 
(2018). ‘Obesogenic’ school food environments? an urban case study in the Netherlands. 
International Journal of Environmental Research and Public Health, 15(4), 619. 
10.3390/ijerph15040619 
 
Townshend, T., & Lake, A. (2017). Obesogenic environments: Current evidence of the built and 
food environments. London, England: SAGE Publications. 10.1177/1757913916679860 
 
Tricco, A. C., Lillie, E., Zarin, W., O'Brien, K. K., Colquhoun, H., Levac, D., Moher, D., Peters, 
M.D.J., Horsley, T., Weeks, L., Hempel, S., Akl, E.A., Chang, C., McGowan, J., Stewart, 
L., Hartling, L., Aldcroft, A., Wilson, M.,G., Garritty, C., Lewin, S. . . Straus, S. E. 
(2018). PRISMA extension for scoping reviews (PRISMA-ScR): Checklist and 
explanation. Annals of Internal Medicine, 169(7), 467. 10.7326/M18-0850 
 
Truman, E., Raine, K., Mrklas, K., Prowse, R., Hoed, R. C. D., Watson-Jarvis, K., . . . Elliott, C. 
(2017). Promoting children's health: Toward a consensus statement on food literacy. 
Canadian Journal of Public Health, 108(2), e211. 
 
Utter, J., PhD, Denny, S., PhD, Robinson, E., MSc, Fleming, T., MHSci, Ameratunga, S., PhD, 




Relationships with eating behaviors and body mass index. Journal of Nutrition Education 
and Behavior, 45(1), 3-11. 10.1016/j.jneb.2012.04.010 
 
Vaitkeviciute, R., Ball, L. E., & Harris, N. (2014). The relationship between food literacy and 
dietary intake in adolescents: A systematic review. Public Health Nutrition, 18(4), 649-
10. 10.1017/S1368980014000962 
 
Vaitkevičiūtė, J., & Petrauskienė, A. (2019). The Associations between body mass index of 
seven- and eight-year-old children, dietary behaviour and nutrition-related parenting 
practices. Medicina (Kaunas, Lithuania), 55(1), 24. 
https://doi.org/10.3390/medicina55010024 
 
Vandevijvere, S., Monteiro, C., Krebs‐Smith, S. M., Lee, A., Swinburn, B., Kelly, B., Neal, B., 
Snowdon, W., & Sacks, G. (2013). Monitoring and benchmarking population diet quality 
globally: A step‐wise approach. Obesity Reviews, 14(S1), 135-149. 10.1111/obr.12082 
 
Velardo, S. (2015). The nuances of health literacy, nutrition literacy, and food literacy. Journal 
of Nutrition Education and Behavior, 47(4), 385-389.e1. 10.1016/j.jneb.2015.04.328 
 
Videon, T., M. & Manning, C. K. (2003). Influences on adolescent eating patterns: the 
importance of family meals. Journal of Adolescent Health, 32, 365-373. 10.1016/S1054-
139X(2)00711-5 
 
Vidgen, H. A., & Gallegos, D. (2014). Defining food literacy and its components. Appetite, 76, 
50-59. 10.1016/j.appet.2014.01.010 
 
Vijayakumar, N., Whittle, S., Yücel, M., Dennison, M., Simmons, J., & Allen, N. B. (2014). 
Prefrontal structural correlates of cognitive control during adolescent development: A 4-
year longitudinal study. Journal of Cognitive Neuroscience, 26(5), 1118-1130. 
10.1162/jocn_a_00549, 
 
Vogt, W. P., & Johnson, R. B. (2011). Dictionary of statistics & methodology. A nontechnical 
guide for the social sciences. (4th ed.). SAGE.  
 
Whiteman, D.D., & Wilson, L.F. (2016). The fractions of cancer attributable to modifiable 
factors: A global review. Cancer Epidemiology, 44, 203-221. 
https://doi.org/10.1016/j.canep.2016.06.013 
 
World Health Organization. (2002). “Diet, Nutrition and the Prevention of Chronic Diseases: 
Report of a Joint WHO/FAO Expert Consultation, Geneva, 28 January - 1 February 
2002.” World Health Organization, World Health Organization, 
www.who.int/publications/i/item/924120916X.   
 






Wray-Lake, L., Crouter, A. C., & McHale, S. M. (2010). Developmental patterns in decision-
making autonomy across middle childhood and adolescence: European American 
parents’ perspectives. Child Development, 81(2), 636-651. 10.1111/j.1467-
8624.2009.01420.x  
 
Xing, L. (2016). Applied ordinal logistic regression using Stata. SAGE publications, inc.    
 
Zhang, Z. (2016). Residuals and regression diagnostics: focusing on logistics regression. Annuals 
of Translational Medicine, 4(10), 195-203. 10.21037/atm.2016.03.36.   
 
Zobel, E. H., Hansen, T. W., Rossing, P., & von Scholten, B. J. (2016). Global changes in food 






Appendix A - Copyright 
ELSEVIER LICENSE 
TERMS AND CONDITIONS 
 
Jan 14, 2021 
 
This Agreement between Mrs. Sophia Mattioli ("You") and Elsevier 
("Elsevier") consists of your license details and the terms and conditions 
provided by Elsevier and Copyright Clearance Center. 
 
License Number   4986850126470 
 
License date    Jan 12, 2021 
 
Licensed Content 
Publisher    Elsevier 
 
Licensed Content 
Publication   Journal of the Academy of Nutrition and 
    Dietetics 
 
Licensed Content Title  Complexities in Conceptualizing and 
    Measuring Food Literacy 
 
Licensed Content Author Heather Thomas,Elsie Azevedo Perry,Julie 
    Slack,H. Ruby Samra,Ella Manowiec,Lisa 
    Petermann,Elizabeth Manafò,Sharon I. 
    Kirkpatrick 
 
Licensed Content   Date Apr 1, 2019 
 
Licensed Content Volume 119 
 
Licensed Content Issue 4 
 
Licensed Conten Pages 11 
 
Start Page   563 
 
End Page   573 
 










Format    both print and electronic 
 
Are you the author of this 
Elsevier article?   No 
 
Will you be translating?  No 
 
Title    How does food literacy affect fruit and 
    vegetable consumption and body mass index 
    among Canadian adolescents? 
 
Institution name    University of Northern British Columbia 
 
Expected presentation  Apr 2021 
Date 
 
Portions   Figure 4. Food Literacy Framework. page 570 
 
    Mrs. Sophia Mattioli 
    1702 Crystal Street 
Requestor Location 
    Quesnel, BC V2J4R8 
    Canada 
    Attn: Sophia Mattioli 
 
Publisher Tax ID  GB 494 6272 12 
 























































































































































































































































































































































































































































































































































































































































Appendix C - Literature Search Inclusion and Exclusion Criteria 
Inclusion Exclusion 
➢ Scholarly/ peer reviewed/ English  
➢ Articles that included participants 
between 12 and 17 years of age 
➢ Articles that included a discussion of 
food literacy or food literacy attributes 
  
➢ Studies that did not include data 
collected from adolescents  
➢ Articles that focus on specific 
population including any of the 
following:  
o Athletes  
o Pre and peri natal populations  
o Populations where ecological 
factors have greater influence 
than food literacy as a concept, 
such as severe food insecurity, 
rural or tribal Indian, Ethiopia, 
homelessness, or refugees 
o Populations affected a chronic 
health conditions, nutritional 
disorder or syndrome, or other 
disease or chronic condition, 
including ethanol, diabetes, 
malnourishment, or cancer   
➢ Articles that focused on oral health  
➢ Articles that focused on supplements 
➢ Articles that focused on weight loss 
interventions  
➢ Articles that focused on micronutrient 
  
 
 
 
11
9
 
  
A
p
p
en
d
ix
 D
 -
 V
ar
ia
b
le
s 
T
ab
le
 
C
an
ad
ia
n
 C
om
m
u
n
it
y 
H
ea
lt
h
 S
u
rv
ey
–
 R
ap
id
 R
es
p
on
se
 o
n
 F
oo
d
 S
k
il
ls
 (
P
a
rt
 2
) 
– 
M
ec
h
an
ic
al
 S
k
il
ls
 a
n
d
 F
oo
d
 
C
on
ce
p
tu
al
iz
at
io
n
, 
20
13
 
C
on
ce
p
t:
 
R
el
at
ed
 
va
ri
a
b
le
s 
of
 
in
te
re
st
 
T
yp
e 
of
 v
ar
ia
b
le
 
R
an
ge
 
D
es
cr
ip
ti
on
 o
f 
th
e 
va
ri
ab
le
 
V
al
u
es
 -
 C
at
eg
or
ie
s 
F
ru
it
 a
nd
 v
eg
et
ab
le
 c
on
su
m
pt
io
n
 
 
 (H
o
w
 m
an
y 
se
rv
in
g
s 
o
f 
ot
he
r 
v
eg
et
ab
le
s 
d
o 
yo
u 
us
ua
ll
y 
ea
t?
) 
F
V
C
G
T
O
T
 
C
at
eg
or
ic
al
; 
O
rd
in
al
 
D
ep
en
de
nt
 v
ar
ia
b
le
  
1
-3
 
1-
 
E
at
s 
fr
ui
ts
 a
n
d 
v
eg
et
ab
le
s 
le
ss
 
th
an
 5
 t
im
es
 p
er
 d
ay
  
2-
 
E
at
s 
fr
ui
ts
 a
n
d 
v
eg
et
ab
le
s 
le
ss
 
th
an
 5
 t
im
es
 p
er
 d
ay
  
3-
 
E
at
s 
fr
ui
ts
 a
n
d 
v
eg
et
ab
le
s 
m
or
e 
th
an
 1
0
 t
im
es
 p
er
 d
ay
 
9 
- 
  
N
o
t 
st
at
ed
 
F
ru
it
 a
nd
 v
eg
et
ab
le
 c
on
su
m
pt
io
n
 
- 
re
ca
te
go
ri
ze
d 
 
  (H
o
w
 m
an
y 
se
rv
in
g
s 
of
 o
th
er
 v
eg
et
ab
le
s 
d
o 
y
ou
 u
su
al
ly
 e
at
?)
 
F
V
C
 
C
at
eg
or
ic
al
 –
 r
ec
od
ed
 *
  
0
-1
 
0 
- 
E
at
s 
fr
ui
ts
 a
nd
 v
eg
et
ab
le
s 
le
ss
 
th
an
 5
 t
im
es
 p
er
 d
ay
 
1 
-E
at
s 
fr
ui
ts
 a
nd
 v
eg
et
ab
le
s 
5 
ti
m
es
 p
er
 d
ay
 o
r 
m
or
e 
D
ai
ly
 c
on
su
m
p
ti
on
 –
 t
o
ta
l 
fr
ui
ts
 a
nd
 v
eg
et
ab
le
s 
 
 (B
as
ed
 o
n 
F
V
C
D
JU
I,
 F
V
C
D
F
R
U
, 
F
V
C
D
S
A
L
, F
V
C
D
P
O
T
, 
F
V
C
D
C
A
R
, F
V
C
D
V
E
G
. 
T
h
e 
C
C
H
S
 m
ea
su
re
s 
th
e 
nu
m
be
r 
of
 
ti
m
es
 (
fr
eq
u
en
cy
),
 n
o
t 
th
e 
am
o
un
t 
co
ns
u
m
ed
) 
F
V
C
D
T
O
T
 
C
o
nt
in
u
ou
s;
 r
at
io
  
0
.0
-
9
99
.9
 
0.
0
-2
4.
2 
–
 T
im
es
 p
er
 d
ay
 
99
9.
9 
– 
N
o
t 
st
at
ed
  
A
g
e 
 (“
W
h
at
 i
s 
yo
ur
 a
g
e?
) 
 
D
H
H
_
A
G
E
 
 
C
o
nt
in
u
ou
s 
  
  
Y
ea
rs
 
1
2
-1
05
 
 
C
o
nt
in
u
ou
s 
ra
ti
o
: 
 
Y
ea
rs
 b
et
w
ee
n 
12
-1
7 
 
 D
at
a 
se
t 
w
il
l 
be
 d
ra
w
n
 o
nl
y 
fo
r 
re
sp
on
de
nt
s 
ag
ed
 1
2
-1
7 
ye
ar
s 
o
f 
ag
e.
  
S
ex
 
D
H
H
_
S
E
X
 
C
at
eg
or
ic
al
; 
no
m
in
al
  
 
 
1
-2
 
M
al
e 
– 
1 
F
em
al
e 
- 
2 
H
o
us
eh
ol
d 
si
ze
 
 N
u
m
be
r 
of
 p
er
so
ns
  
D
H
H
D
H
S
Z
 
 
C
o
nt
in
u
ou
s 
0
-1
2
 
0-
12
 
 
L
iv
in
g 
ar
ra
n
ge
m
en
t 
o
f 
se
le
ct
ed
 r
es
po
nd
en
t 
D
H
H
D
L
V
G
 
 
C
at
eg
or
ic
al
 
1
-9
9
 
1-
 U
n
at
ta
ch
ed
 i
nd
iv
id
ua
l 
li
vi
ng
 
al
o
n
e 
2-
 U
n
at
ta
ch
ed
 i
nd
iv
id
ua
l 
li
vi
ng
 
w
it
h 
ot
h
er
s 
12
0
 
  
C
an
ad
ia
n
 C
om
m
u
n
it
y 
H
ea
lt
h
 S
u
rv
ey
–
 R
ap
id
 R
es
p
on
se
 o
n
 F
oo
d
 S
k
il
ls
 (
P
a
rt
 2
) 
– 
M
ec
h
an
ic
al
 S
k
il
ls
 a
n
d
 F
oo
d
 
C
on
ce
p
tu
al
iz
at
io
n
, 
20
13
 
C
on
ce
p
t:
 
R
el
at
ed
 
va
ri
a
b
le
s 
of
 
in
te
re
st
 
T
yp
e 
of
 v
ar
ia
b
le
 
R
an
ge
 
D
es
cr
ip
ti
on
 o
f 
th
e 
va
ri
ab
le
 
V
al
u
es
 -
 C
at
eg
or
ie
s 
3-
 L
iv
in
g
 w
it
h 
sp
ou
se
/ 
p
ar
tn
er
 
4-
 P
ar
en
t 
li
vi
ng
 w
it
h 
sp
o
us
e/
 
pa
rt
ne
r 
an
d
 c
h
il
dr
en
 
5-
 S
in
g
le
 p
ar
en
t 
li
vi
ng
 w
it
h 
ch
il
d
re
n
 
6-
 C
h
il
d
 l
iv
in
g 
w
it
h
 a
 s
in
gl
e 
pa
re
nt
  
7 
–
 C
h
il
d 
li
vi
n
g 
w
it
h 
si
ng
le
 
pa
re
nt
, s
ib
li
ng
s 
8 
- 
C
h
il
d
 l
iv
in
g 
w
it
h 
tw
o 
p
ar
en
ts
 
9 
- 
C
h
il
d
 l
iv
in
g 
w
it
h 
tw
o 
p
ar
en
ts
, 
si
b
li
ng
s 
 
10
 -
 O
th
er
 
99
 -
 n
ot
 s
ta
te
d
 
L
iv
in
g 
ar
ra
n
ge
m
en
t 
o
f 
se
le
ct
ed
 r
es
po
nd
en
t 
–
 r
ec
at
eg
or
iz
ed
  
lv
g 
C
at
eg
or
ic
al
 -
re
co
de
d 
*
 
1
-3
 
1 
- 
ch
il
d 
no
t 
li
vi
ng
 w
it
h 
p
ar
en
t 
2 
- 
ch
il
d 
li
vi
ng
 w
it
h 
si
ng
le
 p
ar
en
t 
3 
- 
ch
il
d 
li
vi
ng
 w
it
h 
2 
pa
re
nt
s 
A
b
or
ig
in
al
 I
de
n
ti
ty
  
S
D
C
D
A
B
T
 
C
at
eg
or
ic
al
  
1
-9
 
1 
–
 A
b
or
ig
in
al
 (
F
ir
st
 n
at
io
ns
, 
M
et
is
, 
In
ui
t)
 
2 
–
 N
o
t 
A
bo
ri
gi
na
l 
6 
–
 N
o
t 
ap
p
li
ca
bl
e 
9 
–
 N
o
t 
st
at
ed
 
Im
m
ig
ra
nt
  
  
S
D
C
F
IM
M
 
C
at
eg
or
ic
al
  
 
1
-9
  
1 
–
 Y
es
 
2 
–
 N
o 
9 
–
 N
o
t 
st
at
ed
 
S
el
f-
p
er
ce
iv
ed
 h
ea
lt
h
 
 (I
n
 g
en
er
al
, w
ou
ld
 y
ou
 s
ay
 y
ou
r 
he
al
th
 i
s.
.. 
) 
G
en
_0
1
 
C
at
eg
or
ic
al
  
 
1 
- 
E
xc
el
le
nt
 
2 
- 
ve
ry
 g
o
od
 
3 
- 
G
o
od
 
4 
- 
F
ai
r 
5 
- 
P
oo
r 
7 
–
 D
o
n’
t 
K
no
w
  
S
el
f-
P
er
ce
iv
ed
 h
ea
lt
h 
 
 
 
C
at
eg
or
ic
al
 –
 r
ec
od
ed
 *
 
1
-2
 
1 
–
 V
er
y 
go
o
d 
or
 e
xc
el
le
nt
 
2 
–
 G
o
od
, 
fa
ir
, 
or
 p
oo
r 
 
12
1
 
  
C
an
ad
ia
n
 C
om
m
u
n
it
y 
H
ea
lt
h
 S
u
rv
ey
–
 R
ap
id
 R
es
p
on
se
 o
n
 F
oo
d
 S
k
il
ls
 (
P
a
rt
 2
) 
– 
M
ec
h
an
ic
al
 S
k
il
ls
 a
n
d
 F
oo
d
 
C
on
ce
p
tu
al
iz
at
io
n
, 
20
13
 
C
on
ce
p
t:
 
R
el
at
ed
 
va
ri
a
b
le
s 
of
 
in
te
re
st
 
T
yp
e 
of
 v
ar
ia
b
le
 
R
an
ge
 
D
es
cr
ip
ti
on
 o
f 
th
e 
va
ri
ab
le
 
V
al
u
es
 -
 C
at
eg
or
ie
s 
M
is
si
ng
 –
 (
7
) 
 
R
es
po
nd
en
t's
 o
p
in
io
n 
of
 o
w
n
 w
ei
gh
t 
- 
se
lf
-r
ep
o
rt
ed
  
 (D
o
 y
ou
 c
on
si
d
er
 y
ou
rs
el
f?
) 
 
 
H
W
T
_
4
 
C
at
eg
or
ic
al
  
 
1
-9
 
1-
O
v
er
w
ei
gh
t 
 
1-
U
n
de
rw
ei
gh
t 
 
3-
 J
u
st
 a
bo
ut
 r
ig
ht
 
6-
 N
o
t 
ap
pl
ic
ab
le
  
7-
 D
o
n
’t
 K
no
w
 
8-
 R
ef
u
sa
l 
 
9-
 N
o
t 
st
at
ed
  
R
es
po
nd
en
t's
 o
p
in
io
n 
of
 o
w
n
 w
ei
gh
t 
- 
se
lf
-r
ep
o
rt
ed
  
  
w
ei
g
h
to
p
 
C
at
eg
or
ic
al
 –
 r
ec
od
ed
 *
 
1
-2
 
1 
–
 J
u
st
 a
bo
u
t 
ri
gh
t 
2 
–
 u
nd
er
 o
r 
ov
er
 
M
is
si
ng
 –
 D
o
n’
t 
kn
ow
, r
ef
us
ed
, o
r 
no
t 
st
at
ed
  
B
M
I 
cl
as
s.
 (
12
 t
o 
1
7)
 
H
W
T
D
C
O
L
 
 
C
at
eg
or
ic
al
 
 
1
-9
 
 
1-
N
ei
th
er
 o
ve
rw
ei
gh
t 
no
r 
ob
es
e 
 
2-
O
v
er
w
ei
gh
t 
3-
O
b
es
e 
 
6-
 N
o
t 
ap
pl
ic
ab
le
 
9-
 N
o
t 
st
at
ed
  
B
M
I 
 
B
M
I 
 
C
at
eg
or
ic
al
 –
 r
ec
od
ed
 *
 
1
-2
 
1 
- 
N
ei
th
er
 o
ve
rw
ei
gh
t 
no
r 
ob
es
e 
 
2 
- 
O
v
er
w
ei
g
ht
 o
r 
ob
es
e 
M
is
si
ng
 –
 (
6-
9
) 
 
F
oo
d
 s
k
il
ls
 
 
 
F
S
2_
**
 
 
 
 
E
at
in
g 
h
ab
it
s 
 
  In
 g
en
er
al
, w
ou
ld
 y
ou
 s
ay
 t
h
at
 y
o
ur
 e
at
in
g 
ha
bi
ts
 a
re
: 
F
S
2
_1
0
 
C
at
eg
or
ic
al
 
1
-9
 
1 
- 
E
xc
el
le
nt
  
2 
- 
V
er
y 
go
o
d 
 
3 
- 
G
o
od
  
4 
- 
F
ai
r 
 
5 
- 
P
oo
r 
 
7 
–
 D
o
n’
t 
K
no
w
 
8 
–
 R
ef
u
se
d
  
9 
–
 N
o
t 
st
at
ed
 
E
at
in
g 
h
ab
it
s 
 
 
F
s2
eh
2
 
C
at
eg
or
ic
al
 –
 r
ec
od
ed
 *
 
1
-2
 
1 
–
 V
er
y 
go
o
d 
or
 e
x
ce
ll
en
t 
(1
-2
) 
2 
–
 G
o
od
, 
fa
ir
, 
or
 p
oo
r 
(3
-5
) 
M
is
si
ng
 –
 (
7
-9
) 
12
2
 
  
C
an
ad
ia
n
 C
om
m
u
n
it
y 
H
ea
lt
h
 S
u
rv
ey
–
 R
ap
id
 R
es
p
on
se
 o
n
 F
oo
d
 S
k
il
ls
 (
P
a
rt
 2
) 
– 
M
ec
h
an
ic
al
 S
k
il
ls
 a
n
d
 F
oo
d
 
C
on
ce
p
tu
al
iz
at
io
n
, 
20
13
 
C
on
ce
p
t:
 
R
el
at
ed
 
va
ri
a
b
le
s 
of
 
in
te
re
st
 
T
yp
e 
of
 v
ar
ia
b
le
 
R
an
ge
 
D
es
cr
ip
ti
on
 o
f 
th
e 
va
ri
ab
le
 
V
al
u
es
 -
 C
at
eg
or
ie
s 
M
ai
n 
M
ea
l 
at
 h
om
e 
 
 W
h
en
 p
re
pa
ri
ng
 t
h
e 
M
A
IN
 m
ea
l 
at
 h
om
e,
 w
h
ic
h
 o
f 
th
e 
fo
ll
ow
in
g
 
^Y
O
U
R
F
A
M
IL
Y
 d
o 
th
e 
m
os
t 
of
te
n?
 B
y 
m
ai
n 
m
ea
l 
w
e 
m
ea
n 
th
e 
m
ea
l 
of
 
th
e 
da
y 
th
at
 r
eq
u
ir
es
 t
he
 m
os
t 
p
re
pa
ra
ti
on
. 
F
S
2
_2
0
 
C
at
eg
or
ic
al
 
1
-9
 
1 
- 
Y
o
u 
us
e 
m
os
tl
y 
w
ho
le
 b
as
ic
 
fo
od
s 
su
ch
 a
s 
v
eg
et
ab
le
s,
 
fr
ui
ts
, p
as
ta
, l
eg
u
m
es
 a
nd
 
m
ea
t 
2 
- 
Y
o
u 
us
e 
m
os
tl
y 
ea
sy
 t
o
 
pr
ep
ar
e 
fo
od
s 
su
ch
 a
s 
fr
oz
en
 
la
sa
g
n
a 
3 
- 
Y
o
u 
us
e 
a 
m
ix
 o
f 
w
ho
le
 
ba
si
c 
fo
od
s 
an
d 
ea
sy
 t
o 
pr
ep
ar
e 
fo
od
s 
4 
- 
Y
o
u 
bu
y
 r
ea
dy
-t
o 
ea
t 
fo
o
d
 
or
 o
rd
er
 t
ak
eo
ut
 o
r 
d
el
iv
er
y
 
7 
–
 D
o
n’
t 
kn
ow
 
8 
–
 R
ef
u
se
d
  
9 
–
 N
o
t 
st
at
ed
 
M
ai
n 
m
ea
l 
 
F
s2
m
m
2
 
C
at
eg
or
ic
al
 –
 r
ec
od
ed
 *
 
1
-2
 
1 
- 
M
os
tl
y 
w
ho
le
 f
oo
ds
 (
1
) 
2 
- 
N
o
t 
m
os
tl
y 
w
ho
le
 f
oo
d
s 
(2
-4
) 
M
is
si
ng
 –
 (
7
-9
) 
A
b
il
it
y 
to
 c
oo
k 
- 
b
as
ic
 i
ng
re
d
ie
n
ts
  
 H
o
w
 w
ou
ld
 y
ou
 d
es
cr
ib
e 
y
ou
r 
ab
il
it
y 
to
 c
oo
k
 f
ro
m
 b
as
ic
 
in
gr
ed
ie
nt
s?
 
W
o
u
ld
 y
ou
 s
ay
: 
F
S
2
_3
0
 
C
at
eg
or
ic
al
 
1
-9
 
1 
- 
I 
do
n’
t 
kn
ow
 w
he
re
 t
o 
st
ar
t 
w
h
en
 i
t 
co
m
es
 t
o
 c
oo
ki
ng
 
2 
- 
I 
ca
n
 d
o 
th
in
gs
 s
u
ch
 a
s 
bo
il
 
an
 e
gg
 o
r 
co
ok
 a
 g
ri
ll
ed
 c
he
es
e 
sa
n
dw
ic
h
 b
ut
 n
o
th
in
g 
m
or
e 
ad
va
nc
ed
 
3 
- 
I 
ca
n
 p
re
pa
re
 s
im
pl
e 
m
ea
ls
 
bu
t 
no
th
in
g 
to
o 
co
m
p
li
ca
te
d
 
4 
- 
I 
ca
n
 c
oo
k 
m
os
t 
di
sh
es
 i
f 
I 
ha
ve
 a
 r
ec
ip
e 
to
 f
ol
lo
w
 
5 
- 
I 
ca
n
 p
re
pa
re
 m
o
st
 d
is
he
s 
6 
- 
I 
fr
eq
u
en
tl
y
 p
re
pa
re
 
so
ph
is
ti
ca
te
d 
di
sh
es
 
97
 –
 D
o
n’
t 
kn
ow
 
98
 –
 R
ef
us
ed
  
12
3
 
  
C
an
ad
ia
n
 C
om
m
u
n
it
y 
H
ea
lt
h
 S
u
rv
ey
–
 R
ap
id
 R
es
p
on
se
 o
n
 F
oo
d
 S
k
il
ls
 (
P
a
rt
 2
) 
– 
M
ec
h
an
ic
al
 S
k
il
ls
 a
n
d
 F
oo
d
 
C
on
ce
p
tu
al
iz
at
io
n
, 
20
13
 
C
on
ce
p
t:
 
R
el
at
ed
 
va
ri
a
b
le
s 
of
 
in
te
re
st
 
T
yp
e 
of
 v
ar
ia
b
le
 
R
an
ge
 
D
es
cr
ip
ti
on
 o
f 
th
e 
va
ri
ab
le
 
V
al
u
es
 -
 C
at
eg
or
ie
s 
99
 –
 N
o
t 
st
at
ed
 
C
o
o
k 
fr
om
 b
as
ic
 i
n
gr
ed
ie
n
ts
 
F
s2
bi
2
 
C
at
eg
or
ic
al
 –
 r
ec
od
ed
 *
 
1
-2
 
1 
–
 H
ig
h 
(3
-6
) 
2 
–
 L
ow
 (
1
-2
) 
M
is
si
ng
 –
 (
97
-9
9)
 
S
ki
ll
s 
- 
U
si
n
g 
a 
ki
tc
he
n
 k
ni
fe
 s
af
el
y
 
 H
o
w
 w
ou
ld
 y
ou
 r
at
e 
y
ou
r 
sk
il
ls
: 
in
 u
si
ng
 a
 k
it
ch
en
 k
n
if
e 
sa
fe
ly
? 
 
F
S
2
_4
0
 
C
at
eg
or
ic
al
 
1
-9
 
1 
- 
V
er
y 
go
o
d 
2 
- 
G
o
od
 
3 
- 
B
as
ic
 
4 
- 
V
er
y 
li
m
it
ed
/ 
N
o 
sk
il
ls
  
 
7 
–
 D
o
n’
t 
K
no
w
  
8 
–
 R
ef
u
se
d
  
9 
–
 N
o
t 
st
at
ed
  
S
ki
ll
s 
–
 K
n
if
e 
 
F
s2
kn
2
 
C
at
eg
or
ic
al
 –
 r
ec
od
ed
 *
 
1
-2
 
1 
–
 H
ig
h 
(1
-2
) 
2 
–
 L
ow
 (
3
-4
) 
M
is
si
ng
 –
 (
7
-9
) 
S
ki
ll
s 
- 
P
ee
li
ng
, c
ho
p
pi
n
g
, s
li
ci
ng
 v
eg
et
ab
le
s 
or
 f
ru
it
 
 H
o
w
 w
ou
ld
 y
ou
 r
at
e 
y
ou
r 
sk
il
ls
: 
in
 p
ee
li
ng
, c
ho
pp
in
g 
o
r 
sl
ic
in
g
 v
eg
et
ab
le
s 
or
 f
ru
it
? 
 
F
S
2
_5
0
 
C
at
eg
or
ic
al
 
1
-9
 
1 
- 
V
er
y 
go
o
d 
2 
- 
G
o
od
 
3 
- 
B
as
ic
 
4 
- 
V
er
y 
li
m
it
ed
 /
 N
o 
sk
il
ls
 
7 
–
 D
o
n’
t 
K
no
w
  
8 
–
 R
ef
u
se
d
  
9 
–
 N
o
t 
st
at
ed
 
S
ki
ll
s 
- 
P
ee
li
ng
, c
ho
p
pi
n
g
, s
li
ci
ng
  
 
F
s2
pc
s2
 
C
at
eg
or
ic
al
 –
 r
ec
od
ed
 
*
 
1
-2
 
1 
–
 H
ig
h 
(1
-2
) 
2 
–
 L
ow
 (
3
-4
) 
M
is
si
ng
 –
 (
7-
9)
 
S
ki
ll
s 
- 
F
re
ez
in
g
 v
eg
. o
r 
fr
u
it
 f
ro
m
 r
aw
 i
n 
ho
m
e 
fr
ee
ze
r 
 (H
o
w
 w
ou
ld
 y
o
u
 r
at
e 
y
ou
r 
sk
il
ls
:)
 
in
 f
re
ez
in
g 
ve
ge
ta
b
le
s 
or
 f
ru
it
, 
fr
om
 r
aw
 t
o
 b
ag
ge
d
 i
n 
yo
u
r 
ho
m
e 
fr
ee
ze
r?
 
 
F
S
2
_6
0
 
C
at
eg
or
ic
al
 
1
-9
 
1 
- 
V
er
y 
go
o
d 
2 
- 
G
o
od
 
3 
- 
B
as
ic
 
4 
- 
V
er
y 
li
m
it
ed
 /
 N
o 
sk
il
ls
 
7 
–
 D
o
n’
t 
K
no
w
  
8 
–
 R
ef
u
se
d
  
9 
–
 N
o
t 
st
at
ed
 
12
4
 
  
C
an
ad
ia
n
 C
om
m
u
n
it
y 
H
ea
lt
h
 S
u
rv
ey
–
 R
ap
id
 R
es
p
on
se
 o
n
 F
oo
d
 S
k
il
ls
 (
P
a
rt
 2
) 
– 
M
ec
h
an
ic
al
 S
k
il
ls
 a
n
d
 F
oo
d
 
C
on
ce
p
tu
al
iz
at
io
n
, 
20
13
 
C
on
ce
p
t:
 
R
el
at
ed
 
va
ri
a
b
le
s 
of
 
in
te
re
st
 
T
yp
e 
of
 v
ar
ia
b
le
 
R
an
ge
 
D
es
cr
ip
ti
on
 o
f 
th
e 
va
ri
ab
le
 
V
al
u
es
 -
 C
at
eg
or
ie
s 
S
ki
ll
s 
–
 F
re
ez
in
g
  
F
s2
fr
2
 
C
at
eg
or
ic
al
 –
 r
ec
od
ed
 
*
 
1
-2
 
1 
–
 H
ig
h 
(1
-2
) 
2 
–
 L
ow
 (
3
-4
) 
M
is
si
ng
 –
 (
7-
9)
 
C
an
ni
ng
 f
ro
m
 r
aw
 i
n
 s
ea
le
d
 g
la
ss
 j
ar
s 
 (H
o
w
 w
ou
ld
 y
o
u
 r
at
e 
y
ou
r 
sk
il
ls
:)
 
in
 c
an
ni
ng
 f
ro
m
 r
aw
 i
ng
re
di
en
ts
 t
o 
fi
n
is
he
d 
p
ro
du
ct
s 
in
 
se
al
ed
 g
la
ss
 j
ar
s?
 
F
S
2
_7
0
 
C
at
eg
or
ic
al
 
1
-9
 
1 
- 
V
er
y 
go
o
d 
2 
- 
G
o
od
 
3 
- 
B
as
ic
 
4 
- 
V
er
y 
li
m
it
ed
 /
 N
o 
sk
il
ls
 
7 
–
 D
o
n’
t 
K
no
w
  
8 
–
 R
ef
u
se
d
  
9 
–
 N
o
t 
st
at
ed
 
S
ki
ll
s 
–
 C
an
ni
ng
  
F
s2
ca
2
 
C
at
eg
or
ic
al
 –
 r
ec
od
ed
 
*
 
1
-2
 
1 
–
 H
ig
h 
(1
-2
) 
2 
–
 L
ow
 (
3
-4
) 
M
is
si
ng
 –
 (
7-
9)
 
C
oo
ki
ng
 p
ie
ce
 o
f 
ra
w
 m
ea
t/
ch
ic
ke
n
/f
is
h
 
 (H
ow
 w
ou
ld
 y
ou
 r
at
e 
yo
ur
 s
k
il
ls
:)
  
in
 c
oo
ki
ng
 a
 p
ie
ce
 o
f 
ra
w
 m
ea
t/
ch
ic
ke
n/
fi
sh
? 
 
F
S
2
_8
0
 
C
at
eg
or
ic
al
 
1
-9
 
1 
- 
V
er
y 
go
od
 
2 
- 
G
o
od
 
3 
- 
B
as
ic
 
4 
- 
V
er
y 
li
m
it
ed
 /
 N
o 
sk
il
ls
 
7 
–
 D
o
n’
t 
K
no
w
  
8 
–
 R
ef
u
se
d
  
9 
–
 N
o
t 
st
at
ed
 
S
ki
ll
s 
–
 M
ea
t 
F
s2
m
t2
 
C
at
eg
or
ic
al
 –
 r
ec
od
ed
 
*
 
1
-2
 
1 
–
 H
ig
h 
(1
-2
) 
2 
–
 L
ow
 (
3
-4
) 
M
is
si
ng
 –
 (
7
-9
) 
S
ki
ll
s 
- 
S
ou
p,
 s
te
w
 o
r 
ca
ss
er
o
le
 f
ro
m
 s
cr
at
ch
 
 H
o
w
 w
ou
ld
 y
ou
 r
at
e 
y
ou
r 
sk
il
ls
: 
in
 c
oo
k
in
g 
a 
so
u
p,
 s
te
w
 o
r 
ca
ss
er
ol
e 
fr
om
 s
cr
at
ch
? 
F
S
2
_9
0
 
 
1
-9
 
1 
- 
V
er
y 
go
o
d 
2 
- 
G
o
od
 
3 
- 
B
as
ic
 
4 
- 
V
er
y 
li
m
it
ed
 /
 N
o 
sk
il
ls
 
7 
–
 D
o
n’
t 
K
no
w
  
8 
–
 R
ef
u
se
d
  
9 
–
 N
o
t 
st
at
ed
 
S
ki
ll
s 
–
 S
te
w
, S
o
up
, 
C
as
se
ro
le
  
 
F
s2
so
up
2
 
C
at
eg
or
ic
al
 –
 r
ec
od
ed
 
*
 
1
-2
 
1 
–
 H
ig
h 
(1
-2
) 
2 
–
 L
ow
 (
3
-4
) 
12
5
 
  
C
an
ad
ia
n
 C
om
m
u
n
it
y 
H
ea
lt
h
 S
u
rv
ey
–
 R
ap
id
 R
es
p
on
se
 o
n
 F
oo
d
 S
k
il
ls
 (
P
a
rt
 2
) 
– 
M
ec
h
an
ic
al
 S
k
il
ls
 a
n
d
 F
oo
d
 
C
on
ce
p
tu
al
iz
at
io
n
, 
20
13
 
C
on
ce
p
t:
 
R
el
at
ed
 
va
ri
a
b
le
s 
of
 
in
te
re
st
 
T
yp
e 
of
 v
ar
ia
b
le
 
R
an
ge
 
D
es
cr
ip
ti
on
 o
f 
th
e 
va
ri
ab
le
 
V
al
u
es
 -
 C
at
eg
or
ie
s 
M
is
si
ng
 –
 (
7-
9_
 
S
ki
ll
s 
- 
ba
ki
ng
 m
uf
fi
n
s/
ca
k
e 
us
in
g 
pr
e-
pa
ck
ag
ed
 m
ix
 
 (H
o
w
 w
ou
ld
 y
o
u
 r
at
e 
yo
u
r 
sk
il
ls
:)
 
in
 b
ak
in
g 
m
uf
fi
ns
 o
r 
ca
k
e 
us
in
g 
a 
pr
e-
pa
ck
ag
ed
 m
ix
? 
 
F
S
2
-1
00
 
 
1
-9
 
1 
- 
V
er
y 
go
o
d 
2 
- 
G
o
od
 
3 
- 
B
as
ic
 
4 
- 
V
er
y 
li
m
it
ed
 /
 N
o 
sk
il
ls
 
7 
–
 D
o
n’
t 
K
no
w
  
8 
–
 R
ef
u
se
d
  
9 
–
 N
o
t 
st
at
ed
 
S
ki
ll
s 
–
 B
ak
in
g 
fr
om
 m
ix
 
 
F
s2
m
ix
2
 
C
at
eg
or
ic
al
 –
 r
ec
od
ed
 
*
 
1
-2
 
1 
–
 H
ig
h 
(1
-2
) 
2 
–
 L
ow
 (
3
-4
) 
M
is
si
ng
 –
 (
7-
9)
 
S
ki
ll
s 
- 
ba
ki
ng
 m
uf
fi
n
s 
or
 c
ak
e 
fr
om
 s
cr
at
ch
 w
it
h 
a 
re
ci
pe
 
 (H
o
w
 w
ou
ld
 y
o
u
 r
at
e 
y
ou
r 
sk
il
ls
:)
 
in
 b
ak
in
g 
m
uf
fi
ns
 o
r 
ca
k
e 
fr
om
 s
cr
at
ch
 w
it
h
 a
 r
ec
ip
e?
 
 
F
S
2
_1
10
 
C
at
eg
or
ic
al
 
1
-9
 
1 
- 
V
er
y 
go
o
d 
2 
- 
G
o
od
 
3 
- 
B
as
ic
 
4 
- 
V
er
y 
li
m
it
ed
 /
 N
o 
sk
il
ls
 
7 
–
 D
o
n’
t 
K
no
w
  
8 
–
 R
ef
u
se
d
  
9 
–
 N
o
t 
st
at
ed
 
S
ki
ll
s 
–
 B
ak
e 
fr
om
 s
cr
at
ch
, r
ec
ip
e 
 
F
s2
sc
ra
tc
h2
 
C
at
eg
or
ic
al
 –
 r
ec
od
ed
 
*
 
1
-2
 
1 
–
 H
ig
h 
(1
-2
) 
2 
–
 L
ow
 (
3
-4
) 
M
is
si
ng
 –
 (
7-
9)
 
A
d
ju
st
 a
 r
ec
ip
e 
to
 m
ak
e 
it
 h
ea
lt
hi
er
  
 H
av
e 
yo
u 
ev
er
 a
d
ju
st
ed
 a
 r
ec
ip
e 
to
 m
ak
e 
it
 h
ea
lt
h
ie
r?
 
F
S
2
_1
20
 
C
at
eg
or
ic
al
 
1
-9
 
1 
- 
Y
es
 
2 
- 
N
o 
7 
–
 D
o
n’
t 
kn
ow
  
8 
–
 R
ef
u
se
d
  
9 
–
 N
o
t 
st
at
ed
 
 If
 F
S
2_
Q
12
0 
=
1,
 g
o 
to
 
F
S
2
_Q
13
0.
 
O
th
er
w
is
e,
 g
o 
to
 F
S
2
_Q
14
0
. 
 
12
6
 
  
C
an
ad
ia
n
 C
om
m
u
n
it
y 
H
ea
lt
h
 S
u
rv
ey
–
 R
ap
id
 R
es
p
on
se
 o
n
 F
oo
d
 S
k
il
ls
 (
P
a
rt
 2
) 
– 
M
ec
h
an
ic
al
 S
k
il
ls
 a
n
d
 F
oo
d
 
C
on
ce
p
tu
al
iz
at
io
n
, 
20
13
 
C
on
ce
p
t:
 
R
el
at
ed
 
va
ri
a
b
le
s 
of
 
in
te
re
st
 
T
yp
e 
of
 v
ar
ia
b
le
 
R
an
ge
 
D
es
cr
ip
ti
on
 o
f 
th
e 
va
ri
ab
le
 
V
al
u
es
 -
 C
at
eg
or
ie
s 
A
dj
us
t 
a 
re
ci
pe
, h
ea
lt
h
ie
r 
 
F
S
2
_1
2
0
 
C
at
eg
or
ic
al
 –
 r
ec
od
ed
 
*
 
1
-2
 
1 
–
 Y
es
 
2 
–
 N
o
 
M
is
si
ng
 –
(7
-9
) 
H
o
w
 d
id
 y
ou
 m
ak
e 
it
 h
ea
lt
hi
er
? 
 M
ad
e 
it
 h
ea
lt
hi
er
 -
 a
d
de
d
 m
or
e 
v
eg
. o
r 
fr
u
it
 
F
S
2
_1
30
 
 F
S
2
_1
30
D
  
 
C
at
eg
or
ic
al
 
1
-9
 
1 
- 
Y
es
 
2 
- 
N
o 
7 
–
 D
o
n’
t 
kn
ow
  
8 
–
 R
ef
u
se
d
  
9 
–
 N
o
t 
st
at
ed
 
H
o
w
 d
id
 y
ou
 m
ak
e 
it
 h
ea
lt
hi
er
? 
 
 
 
A
d
de
d 
m
or
e 
v
eg
et
ab
le
s 
or
 f
ru
it
 
 
F
s2
ad
df
v
 
C
at
eg
or
ic
al
 –
 r
ec
od
ed
 
*
 
1
-2
 
1 
–
 Y
es
 
2 
- 
N
o
  
M
is
si
ng
 –
 (
7
-9
) 
G
ro
w
 v
eg
et
ab
le
s,
 h
er
bs
 o
r 
fr
ui
ts
 i
n 
ho
m
e 
or
 c
o
m
m
u
n
it
y 
ga
rd
en
 
 W
h
en
 s
ea
so
n 
pe
rm
it
s,
 d
o 
yo
u 
gr
ow
 v
eg
et
ab
le
s,
 h
er
bs
, 
or
 
fr
ui
ts
 a
t 
ho
m
e 
or
 i
n 
a 
co
m
m
un
it
y 
g
ar
d
en
? 
F
S
2
_1
40
 
C
at
eg
or
ic
al
 
1
-9
 
1 
- 
Y
es
 
2 
- 
N
o 
7 
–
 D
o
n’
t 
kn
ow
  
8 
–
 R
ef
u
se
d
  
9 
–
 N
o
t 
st
at
ed
 
G
ar
de
n
 
F
S
2
_1
40
 
C
at
eg
or
ic
al
 –
 r
ec
od
ed
 *
 
1
-2
 
1 
–
 Y
es
 
2 
- 
N
o 
 
M
is
si
ng
 –
 (
7-
9)
 
P
ro
vi
nc
e 
of
 r
es
id
en
ce
 o
f 
re
sp
on
de
nt
  
 
 
 
G
E
O
_P
R
V
 
C
at
eg
or
ic
al
; 
no
m
in
al
  
  
 1
0
-5
9
 
10
 -
 N
ew
fo
u
nd
la
nd
 a
nd
 L
ab
ra
do
r 
11
 -
 P
ri
nc
e 
E
dw
ar
d 
Is
la
n
d
 
12
 -
 N
ov
a 
S
co
ti
a 
13
 -
 N
ew
 B
ru
ns
w
ic
k 
 
24
 -
 Q
u
eb
ec
 
35
 -
 O
n
ta
ri
o
 
46
 -
 M
an
it
ob
a 
47
 -
 S
as
k
at
ch
ew
an
 
48
 -
 A
lb
er
ta
 
59
 -
 B
ri
ti
sh
 C
o
lu
m
bi
a 
T
ot
al
 h
o
us
eh
ol
d
 I
nc
o
m
e 
fr
om
 a
ll
 s
ou
rc
es
 
  
IN
C
D
H
H
 
C
at
eg
or
ic
al
; 
no
m
in
al
 
1
-1
5 
1 
- 
N
O
 I
N
C
O
M
E
  
2 
- 
L
E
S
S
 T
H
A
N
 $
5
,0
0
0 
3 
- 
$5
,0
00
 T
O
 $
9,
99
9 
 
12
7
 
  
C
an
ad
ia
n
 C
om
m
u
n
it
y 
H
ea
lt
h
 S
u
rv
ey
–
 R
ap
id
 R
es
p
on
se
 o
n
 F
oo
d
 S
k
il
ls
 (
P
a
rt
 2
) 
– 
M
ec
h
an
ic
al
 S
k
il
ls
 a
n
d
 F
oo
d
 
C
on
ce
p
tu
al
iz
at
io
n
, 
20
13
 
C
on
ce
p
t:
 
R
el
at
ed
 
va
ri
a
b
le
s 
of
 
in
te
re
st
 
T
yp
e 
of
 v
ar
ia
b
le
 
R
an
ge
 
D
es
cr
ip
ti
on
 o
f 
th
e 
va
ri
ab
le
 
V
al
u
es
 -
 C
at
eg
or
ie
s 
4 
- 
$1
0
,0
00
 T
O
 $
14
,9
99
  
5 
- 
$1
5
,0
00
 T
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,9
99
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0
,0
00
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,9
99
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- 
$4
0
,0
00
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O
 $
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,9
99
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- 
$5
0
,0
00
 T
O
 $
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,9
99
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 -
 $
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,0
00
 T
O
 $
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,9
99
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 -
 $
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,0
00
 T
O
 $
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,9
99
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 -
 $
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,0
00
 T
O
 $
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,9
99
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 -
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99
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0
 T
O
 L
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H
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N
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,0
00
  
15
 -
 $
15
0,
 0
00
 O
R
 M
O
R
E
 
T
ot
al
 h
o
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U
D
H
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C
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 o
r 
lo
w
er
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Q
ue
. 
S
ec
 i
i 
or
 l
ow
er
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–
 G
ra
de
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-1
0
 (
Q
ue
. 
S
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 i
ii
, 
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N
F
L
D
 s
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 1
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–
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ra
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 1
1
-1
3 
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ue
. S
ec
 v
; 
N
F
L
D
 s
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2
-3
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–
 S
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o
nd
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y
 s
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o
ol
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ra
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o
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–
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e 
po
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da
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–
 T
ra
d
e’
s 
ce
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if
ic
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e 
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m
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m
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G
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n
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n
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d
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c.
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 –
 N
o
t 
st
at
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H
ig
he
st
 l
ev
el
 o
f 
ed
u
ca
ti
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 –
 h
o
u
se
ho
ld
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6
 t
y
pe
s 
– 
re
ca
te
g
or
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ed
  
E
du
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C
at
eg
or
ic
al
 –
 r
ec
od
ed
 *
 
1
-6
 
1 
- 
L
es
s 
th
an
 s
ec
o
nd
ar
y 
sc
h
oo
l 
gr
ad
u
at
io
n 
(1
-3
) 
2 
- 
S
ec
o
nd
ar
y
 s
ch
o
ol
 g
ra
d
u
at
io
n
 
(4
) 
3 
- 
S
om
e 
po
st
-s
ec
o
nd
ar
y 
(5
) 
4 
–
 T
ra
d
es
 (
6)
 
5 
- 
C
er
ti
fi
ca
te
/ 
di
pl
o
m
a/
 <
 
ba
ch
el
o
r’
s 
de
gr
ee
 (
7
-8
) 
6 
- 
≥
B
ac
he
lo
r’
s 
d
eg
re
e 
(9
-1
0)
 
M
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si
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9
9)
 
N
o
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V
ar
ia
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 r
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re
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n
te
d
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n
 t
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ro
m
 t
h
e 
C
an
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ia
n 
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m
m
un
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y 
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e 
h
ea
lt
h 
su
rv
ey
, 
ra
p
id
 r
es
p
on
se
 o
n 
fo
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 s
k
il
ls
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P
ar
t 
2
) 
–
 m
ec
h
an
ic
al
 s
ki
ll
s 
an
d 
fo
od
 
co
nc
ep
tu
al
iz
at
io
n,
 d
at
a 
se
t 
(S
ta
ti
st
ic
s 
C
an
ad
a,
 2
0
13
c)
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* 
R
ec
od
ed
 v
ar
ia
b
le
s 
as
 u
se
d 
in
 d
at
a 
an
al
ys
e.
 
